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ABSTRACT 
The thought processes of profoundly and severely p r e l i n g u a l l y deaf 
c h i l d r e n were studied i n a f i e l d s i t u a t i o n , to determine both general 
mechanisms and i n d i v i d u a l d i f f e r e n c e s i n i n f o r m a t i o n processing. The 
c e n t r a l concern was whether i n d i v i d u a l s who are l a r g e l y deprived of 
normal means of verb a l processing make p a r t i c u l a r use of v i s u a l , 
a r t i c u l a t o r y and k i n a e s t h e t i c cues. 
The perception and immediate r e c a l l of v i s u a l l y presented l e t t e r s 
were i n v e s t i g a t e d (Experiments 1-4). A l l the deaf subjects appeared t o 
be r e l y i n g h e a v i l y on v i s u a l cues, w h i l s t a r t i c u l a t o r y coding was 
employed only by those most able to a r t i c u l a t e i n t e l l i g i b l y . The use of 
v i s u a l cues was also found i n a l e x i c a l - d e c i s i o n task when graphemically 
s i m i l a r word-pairs were processed s i g n i f i c a n t l y f a s t e r than e i t h e r 
phonemically s i m i l a r or c o n t r o l word-pairs (Experiment 5 ) . When 
s i m i l a r i t y of sign equivalent was manipulated (Experiment 6 ) , the deaf 
subjects processed the word-pairs w i t h sign equivalents s i g n i f i c a n t l y 
f a s t e r than those w i t h o u t sign equivalents. I n a sentence-recall task, 
a w r i t t e n v e r s i o n of sign language (SL) was r e c a l l e d s i g n i f i c a n t l y 
b e t t e r than e i t h e r "deaf E n g l i s h " or standard English (SE) (Experiment 7 ) . 
The deaf subjects were also able to understand short s t o r i e s w r i t t e n i n 
-SL s i g n i f i c a n t l y b e t t e r — t h a n those wxitten-in-SE (Experiment-S) I n the 
f i n a l experiment (Experiment 9 ) , k i n a e s t h e t i c feedback provided by the 
a c t i v e use of f i n g e r s p e l l i n g s i g n i f i c a n t l y improved the deaf c h i l d r e n ' s 
r e t e n t i o n of new s p e l l i n g p a t t e r n s . 
The experimental evidence suggested t h a t the c o g n i t i v e system of 
the deaf c h i l d r e n was s t r u c t u r a l l y d i f f e r e n t from t h a t of normally-
hearing c h i l d r e n , developing as i t does p r i m a r i l y through v i s u a l i n p u t . 
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I t was v i s u a l l y o r i e n t e d , backed up by a d d i t i o n a l k i n a e s t h e t i c , and, 
i n some cases also by a r t i c u l a t o r y , i n f o r m a t i o n processing. I n the l i g h t 
of the present f i n d i n g s , the i m p l i c a t i o n s f o r c o g n i t i v e de.v§!PP m e n t of the 
use of standard English as the ' o f f i c i a l ' language of ciasgrogm i n s t r u c t i o n 
i n deaf schools are discussed. 
Throughout t h i s study there was considerable evidence of marked 
i n d i v i d u a l d i f f e r e n c e s i n the communicative a b i l i t i e s of the deaf c h i l d r e n . 
Since these d i f f e r e n c e s c l e a r l y c o n s t i t u t e d important experimental 
v a r i a b l e s , i t i s suggested th a t i j i n f u t u r e s t u d i e s , there should be 





1.1 Aspects of deafness> 
1.1.1 Who are the deaf? The phrase 'the d e a f , though l i n g u i s t i c a l l y 
convenient, i s too comprehensive to have any f u n c t i o n a l meaning i n 
education, and t h i s l i m i t a t i o n must be borne i n mind. I n p r a c t i c a l 
terms, a hearing loss becomes a s i g n i f i c a n t handicap as soon as i t 
precludes normal a u d i t o r y contact w i t h the environment. A c h i l d i s 
p s y c h o l o g i c a l l y , e d u c a t i o n a l l y and s o c i a l l y deaf i f he cannot hear 
and understand speech. By 'the d e a f are meant, i n the course of 
t h i s study, those people w i t h d e f e c t i v e hearing such t h a t t h e i r 
"hearing loss prevents, f o r a l l p r a c t i c a l purposes, a u d i t o r y contact 
w i t h the world around them" ( F u r t h , 1966a,p.7), and who have been 
deaf from b i r t h or e a r l y l i f e . For educational purposes, however, 
the hearing impaired are categorised i n t o 'deaf and ' p a r t i a l l y 
h e a r i n g ' , and i t i s the former w i t h whom t h i s , study i s concerned -
v i z . c h i l d r e n " w i t h impaired hearing who r e q u i r e education by methods 
s u i t a b l e f o r p u p i l s w i t h l i t t l e or no n a t u r a l l y acquired speech and 
language" (Department of Education and Science, 1962). 
Furth (1966a,p.71) wrote: 
One would be g u i l t y of-gross overgeneral-isation - i f one 
considered them £i.e. the deaf^ as a homogeneous group. 
The same d i f f e r e n c e s of a b i l i t y , experience and 
p e r s o n a l i t y no doubt e x i s t among them t h a t are found 
i n any other group. For t h i s reason there i s , s t r i c t l y 
speaking, no such t h i n g as a 'psychology of the d e a f . 
Yet those who are deaf seem to share common c h a r a c t e r i s t i c s and 
common problems, but at the same time there are also marked i n d i v i d u a l 
d i f f e r e n c e s - indeed the deaf are a very heterogeneous population. 
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Such v a r i a b l e s as age at onset of deafness, type of deafness, degree 
of deafness, f a m i l y h i s t o r y of deafness and s o c i a l background a l l 
c o n t r i b u t e t o i n d i v i d u a l i t y , as w e l l as a l l those sources of 
i n d i v i d u a t i o n which apply t o the population at la r g e . 
1.1.2 The sense of hearing. I n order to appreciate the e f f e c t of 
deafness on the i n d i v i d u a l , l e t us f i r s t consider the sense of 
hearing. Hearing i s a m u l t i - d i r e c t i o n a l sense, u n l i k e s i g h t which i s 
d i r e c t i o n a l and can t h e r e f o r e monitor only the world t h a t i s f a c i n g 
one. One cannot close the ear as one can the eye, and the ear w i l l 
continue to monitor the environment continuously w h i l s t one remains 
conscious. But hearing not only operates i n a l l d i r e c t i o n s , but also 
around corners, i n the dark and w h i l s t one i s asleep - i t i s the 
basic contact sense w i t h our environment. 
I t i s hard to imagine what i t must be l i k e to be deaf - to put 
one's f i n g e r s i n one's ears, or to watch the t e l e v i s i o n w i t h the 
sound turned down, might simulate to some extent what i t i s l i k e to 
be a d v e n t i t i o u s l y deaf. But i n order to even begin to understand the 
enormity of the problem f a c i n g the c h i l d who i s profoundly or 
severely c o n g e n i t a l l y or p r e l i n g u a l l y deaf, one has to t r y to imagine 
t u r n i n g on the t e l e v i s i o n , w i t h o u t sound, or w i t h incomplete sound, 
i n a f o r e i g n country i n which one has no knowledge of the language, and 
_wXth_t.h.is__v_e.r_y Limited amount of i n f o r m a t i o n a v a i l a b l e , learn-the—new 
language, deprived also of the a b i l i t y to hear, or monitor, the sound 
of one's own v o i c e , i . e . w i t h imperfect feedback. Such i s the problem 
f a c i n g many deaf persons - the s i t u a t i o n and environment of a 
p r e l i n g u a l l y deaf person i n a hearing world and surrounded by hearing 
people. 
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1.1.3 The incidence and extent of deafness i n the popul a t i o n . There 
are many estimates a v a i l a b l e of the number of deaf people i n the wo r l d , 
and i n our own country, and these provide a u s e f u l c r i t e r i o n by which 
to estimate the extent and magnitude of the problem. However, no 
r e l i a b l e and meaningful estimate of the incidence of deafness e x i s t s , 
even on a smaller scale, such as a London borough, f o r deafness i s not 
a n o t i f i a b l e handicap and no records are kept on a c e n t r a l basis. We 
do however know t h a t i t occurs s u f f i c i e n t l y f r e q u e n t l y f o r i t to be 
considered a major problem f o r e d u c a t i o n a l i s t s , p s y c h o l o g i s t s , and 
s o c i a l workers, and worthy of extensive research s t u d i e s . 
I n the past there was a greater p o p u l a t i o n of a d v e n t i t i o u s l y 
deaf; i t was estimated 50 years ago t h a t about 40% of deaf p u p i l s i n 
school had acquired language before becoming deaf, po s s i b l y as a 
r e s u l t of disease or i n j u r y . Thus the deaf population then was very 
d i f f e r e n t from t h a t of today, when the m a j o r i t y (estimated a t 95%) of 
deaf c h i l d r e n are e i t h e r c o n g e n i t a l l y or p r e l i n g u a l l y deaf, and have 
never heard speech and cannot acquire v e r b a l language i n the usual way. 
Today there i s also an inc r e a s i n g number of multi.ply-handicapped deaf 
c h i l d r e n i . e . c h i l d r e n w i t h at l e a s t one a d d i t i o n a l handicap besides 
hearing loss which i s severe enough f o r the c h i l d to r e q u i r e s p e c i a l 
educational f a c i l i t i e s even i f he were not deaf. The a d d i t i o n a l 
handicap might be poor v i s i o n , orheart._de.fe_c.t._su.ch_as_i.s. .frequently-
associated w i t h maternal Rubella during pregnancy, or a d y s f u n c t i o n of 
the C.N.S. associated w i t h anoxia or b i r t h i n j u r y - such c h i l d r e n would 
probably not have survived u n t i l a few years ago. 
1.1.4 Deafness i n the i n d i v i d u a l . Hearing loss i s on a continuum 
from the m i l d and i n s i g n i f i c a n t to the severe and profound loss. There 
i s no s a t i s f a c t o r y and g e n e r a l l y agreed upon c l a s s i f i c a t i o n of the 
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various degrees of deafness and no two a u t h o r i t i e s agree as t o where 
the d i v i s i o n s should occur. I n t h i s study four grades of deafness w i l l 
be i d e n t i f i e d : m i l d (0-30dB loss) 
moderate (30-60dB l o s s ) 
severe (60-90dB los s ) 
profound (>90dB loss) 
(See (Section 1.5 f o r a discussion of hearing loss measurement.) 
Chil d r e n who have become deaf p r e l i n g u a l l y have very l i t t l e advantage 
over those who were born deaf, as regards language a c q u i s i t i o n and 
t h e i r subsequent psychological development. The concern i n the present 
study i s w i t h the t h i r d and f o u r t h of the above-mentioned categories, 
i . e . severe and profound deafness o c c u r r i n g e a r l y on i n l i f e when i t s 
impact on behaviour i s g r e a t e s t . These c h i l d r e n even w i t h a m p l i f i c a t i o n 
are l a r g e l y unable t o hear voices and speech sounds, and as a r e s u l t 
t h e i r c o g n i t i v e f u n c t i o n i n g i s l i k e l y to be r a t h e r d i f f e r e n t from t h a t 
of hearing and also less deaf i n d i v i d u a l s . 
1.1.5 Changing a t t i t u d e s towards deafness. I n e a r l i e r times the archaic 
phrase''deaf and dumb' was used, and the stigma of deafness was g r e a t . 
I t was f r e q u e n t l y b e lieved t h a t the a f f l i c t i o n was a double one - t h a t of 
loss of hearing and i n a d d i t i o n to t h i s , a d y s f u n c t i o n of the speech 
organs which caused dumbness. I n r e a l i t y t h i s l a t t e r c o n d i t i o n i s a 
developmental consequence of deafness, and i s not i t s e l f organic. 
Deafness was also regarded as p a r t of a syndrome of deafness, dumbness 
and a general dullness of mind, and was even on occasions a t t r i b u t e d to 
the works of the d e v i l and w i t c h c r a f t . Up u n t i l the 16th century, deaf 
people were t r e a t e d v i r t u a l l y as sub-human1 and relegated to the category 
of the demented. Such ideas were born of ignorance and s u p e r s t i t i o n and 
took c e n t u r i e s to overcome. 
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Before proceeding w i t h a b r i e f h i s t o r y of the education of deaf 
c h i l d r e n , i t i s f i r s t necessary to discuss the various methods of 
communication which are used by and w i t h the deaf, f o r as we s h a l l see, 
these communication methods are very c l o s e l y l i n k e d to developments i n 
the educational f i e l d . 
I,2 Methods of communication i n c u r r e n t use. 
A deaf c h i l d who i s unable to hear speech, does not acquire 
v e r b a l language n a t u r a l l y , and cannot t h e r e f o r e e a s i l y communicate 
o r a l l y . This lack of speech does not however ne c e s s a r i l y imply a lack 
of language, or a lack of symbolic behaviour, but merely t h a t v e r b a l 
language i s not acquired i n the normal way: the deaf c h i l d i s forced 
to r e l y predominantly on v i s u a l and manual methods of communication, 
r a t h e r than on the more usual a u d i t o r y channel. 
1.2.) Speech. The Ewings (1950, p. 159) wrote t h a t the goal of the 
deaf c h i l d i s t o "achieve f l u e n t , a u d i b l e , rhythmic and i n t e l l i g i b l e 
speech i n order t h a t other people may understand i t " . This i s a noble 
aim t h a t few would dispute on t h e o r e t i c a l grounds. However, even a f t e r 
many years of t r a i n i n g the speech of many deaf persons g e n e r a l l y 
remains very d i f f i c u l t to understand and can e a s i l y be recognised as 
'deaf speech 1. Few profoundly or severely p r e l i n g u a l l y deaf a r t i c u l a t e 
c l e a r l y enough to be understood by a t o t a l stranger; some are not always 
—comprehended—by t h e i r teaeher-s-and f a m i l y and those -with- whom—they—have-
most c o n t a c t , and who are f a m i l i a r w i t h t h e i r speech. Conrad (1976b) 
i n a recent survey of 360 deaf school-leavers recorded t h a t n e a r l y 50% 
of h i s sample had speech t h a t was considered e i t h e r 'very hard to 
understand' or ' e f f e c t i v e l y u n i n t e l l i g i b l e ' . Of those deaf c h i l d r e n 
w i t h a hearing loss greater than 85dB, t h i s percentage was increased to 
70%, and only 10% had speech t h a t was rated as ' f a i r l y easy to understand' 
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or'iwholly i n t e l l i g i b l e ' . Yet the Ewings, two of the most eminent and 
i n f l u e n t i a l of B r i t i s h educators of the deaf, wrote a ' t e x t book' 
e n t i t l e d "Teaching deaf c h i l d r e n to talk'* (1964). I n t h i s book they 
r a r e l y r e f e r t o the existence of manual communication systems, reducing 
t h e i r discussion t o a f o o t - n o t e , and dismissing them as a weak a l t e r n a t i v e 
to v e r b a l language. 
Under 'normal' c o n d i t i o n s speech i s an audio-vocal system of 
communication, the ear receives speech messages and the vocal t r a c t 
produces them. The spoken language of the deaf c h i l d however, i s 
p r i m a r i l y a v i s u a l - v o c a l system - the eye ( r a t h e r than the ear) receives 
the messages from the mouth/lips of the speaker, and the k i n a e s t h e t i c 
sense ( r a t h e r than hearing) monitors the deaf person's vocal message 
to o t h e r s . 
1.2.2 Lip-reading. L i p - r e a d i n g (also known as speech-reading) enables 
speech to be seen on the l i p s of another person, r a t h e r than heard. 
Words and speech movements are not always very easy t o see on the l i p s , 
and t h e r e f o r e , as a means of r e c e i v i n g speech, i t i s f a r less accurate 
than hearing speech. There i s no one-to-one a s s o c i a t i o n between a 
p a r t i c u l a r phoneme and i t s corresponding v i s u a l shape, and some speech 
sounds are i n v i s i b l e since they are a r t i c u l a t e d a c t u a l l y i n s i d e the 
mouth (e.g. ' g i r l ' ) , and some are i d e n t i c a l to others (e.g. ' p i t ' looks 
i d e n t i c a l dm the l i p s t o ' b i t ' ) . Of the 44 phonemes used i n the English 
language, i t has been estimated t h a t only 16 are v i s i b l e ( F i s h e r , 1968). 
I n short,one i s dependent on ambiguous l i p movements. Very few profoundly 
or severely p r e l i n g u a l l y deaf people are good l i p - r e a d e r s , and as yet we 
do not know what makes a person a 'good' or a 'poor' l i p - r e a d e r . Even 
at b est, and f o r those who know the language w e l l and can make use of 
co n t e x t u a l cues ( l i p - r e a d i n g assumes a basic f a m i l i a r i t y w i t h v e r b a l 
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language), l i p - r e a d i n g i s a very ' h i t and miss' a f f a i r . Many deaf 
people can only l i p - r e a d very simple words>and phrases, and beyond 
10 f e e t the use of l i p - r e a d i n g cues i s very l i m i t e d and i m p r a c t i c a l . 
Conrad (1977a) reported a study i n which he compared the l i p -
reading a b i l i t y of profoundly deaf 15-year-old c h i l d r e n w i t h no other 
handicap and of average non-verbal i n t e l l i g e n c e , w i t h a comparable 
group of hearing c h i l d r e n , untrained and inexperienced, who were 
'deafened' by white noise masking. He assumed th a t a f t e r 10 years of 
education, a deaf c h i l d ought to be able to l i p - r e a d b e t t e r than 
c h i l d r e n w i t h no such experience. Conrad however, found no s i g n i f i c a n t 
d i f f e r e n c e between the performance of the two groups on an amended 
v e r s i o n of the Donaldson Lip-reading Test (Montgomery, 1966) - a face 
to face t e s t using short sentences. He also found t h a t both groups 
performed s i g n i f i c a n t l y b e t t e r when the t e s t items were read from 
p r i n t , suggesting t h a t the r e l a t i v e l y poor l i p - r e a d i n g a b i l i t y of the 
deaf c h i l d r e n , which was no b e t t e r than t h a t of unpractised hearing 
c o n t r o l s , was not due to l i n g u i s t i c impairment or the p a r t i c u l a r 
m a t e r i a l s used. Lip-reading d i d not enable the deaf c h i l d r e n t o 
e x t r a c t meaning t h a t was w i t h i n t h e i r competence and otherwise a v a i l a b l e 
through reading. Vernon (1974, p.5) also reported s i m i l a r l y gloomy 
evidence t h a t " I n p r a c t i c e the best l i p - r e a d e r s only get 25% of what 
i s said under i d e a l circumstances and these l i p - r e a d e r s are hearing, 
not deaf. The average deaf c h i l d l i p - r e a d s 5% of what i s said to him". 
I n the l i g h t of these f i n d i n g s , l i p - r e a d i n g should rot be considered as 
a major compensation f o r deafness, and cannot be regarded as a magic 
and easy r o u t e t o the l e a r n i n g of v e r b a l language. 
1.2.3 F i n g e r s p e l l i n g . F i n g e r s p e l l i n g i s a visual-manual system of 
hand c o n f i g u r a t i o n s t h a t correspond to the l e t t e r s of the alphabet. 
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I n d i v i d u a l words are spelle d out l e t t e r by l e t t e r on the f i n g e r s ; 
there i s a one-to-one correspondence w i t h the orthography of w r i t t e n 
language, as i n Morse Code, and the system presupposes a working 
knowledge of v e r b a l language. I t i s a d i r e c t method of encoding 
v e r b a l language v i s u a l l y . For example, the word ' h e l l o ' i s s p e l l e d 
out h - e - l - l - o i n r a p i d sequence and, l i k e spoken languages, f i n g e r -
s p e l l i n g r e l i e s on the dimension of time and the temporal o r d e r i n g 
of l e t t e r s and morphemes to convey a message. I f f l u e n t l y presented, 
words appear as a continuous movement of the hands and f i n g e r s ; the 
hands are i n motion and the l e t t e r s are not presented d i s c r e t e l y as 
p r i n t e d l e t t e r s but as a r a p i d , t r a n s i e n t t r a c e . F i n g e r s p e l l i n g i s 
f r e q u e n t l y used when no conventional sign symbol i s a v a i l a b l e and f o r 
proper names. F i n g e r s p e l l i n g r e i n f o r c e s reading and w r i t i n g and may 
act as a 'bridge' between the w r i t t e n and the spoken word. I n the 
United States, the method of communication i n v o l v i n g f i n g e r s p e l l i n g 
and simultaneous speech i s known as the Rochester Method. 
A l l the methods of communication discussed so f a r r e l y on, and 
presuppose,a working knowledge of English. However, communication 
systems such as these which are based on v e r b a l language, are r a r e l y 
used by the deaf themselves f o r casual 'conversation'. Instead, 
sign language i s used and appears to be the primary language of most 
deaf people and of deaf communities. Furth (1973, p.34) quoted what 
a deaf a d u l t had once r e l a t e d to him to i l l u s t r a t e how d i f f i c u l t i t 
i s to suppress the spontaneous way i n which most of the p r e l i h g u a l l y 
deaf p o p u l a t i o n communicate: "You can cut o f f the f i n g e r s of deaf 
people and they w i l l sign w i t h t h e i r arms, and you can cut o f f t h e i r 
arms and they w i l l sign w i t h t h e i r shoulders". 
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1.2.4 Signs and sign languages. When considering sign language i t i s 
important t o poi n t out t h a t i t i s not merely a g e s t u r a l pantomime 
re-enacting i n c i d e n t s and s i t u a t i o n s , but i s based on a visual-conceptual 
system of communication, not a ve r b a l one. Gestures, as opposed to 
sig n s , are an i n t e g r a l p a r t of our everyday communication - we may 
p o i n t , shake our head, beckon, and shrug our shoulders. These n a t u r a l 
gestures are a means of communicating i n f o r m a t i o n , but t h i s does not 
imply t h a t they form a language i n the sense of a formal l i n g u i s t i c 
system. An important d i s t i n c t i o n t h e r e f o r e has to be made between 
gestures and sign language. Each sign corresponds to a p a r t i c u l a r 
word, phrase or concept. There are few signs t h a t are so obviously 
i c o n i c or r e p r e s e n t a t i o n a l t h a t a non-signer could guess the meaning 
wi t h o u t some a d d i t i o n a l cues, yet few signs are t o t a l l y a r b i t r a r y -
there i s some degree of i n t e r n a l s t r u c t u r e and some i c o n i c a s s o c i a t i o n s , 
f r e q u e n t l y h i s t o r i c a l . 
I n B r i t a i n there are r e g i o n a l v a r i a t i o n s i n sign language, known 
as d i a l e c t s , which are associated w i t h the various deaf communities on 
a geographical basis. However, the B r i t i s h Peaf As s o c i a t i o n are 
c u r r e n t l y involved i n the production of a s i n g l e d i c t i o n a r y of B r i t i s h 
signs i n an attempt to improve the s i t u a t i o n and provide a more 
u n i f i e d base to B r i t i s h Sign Language. I n the United States on the 
other hand, the sign language i s more general and widespread, and i s 
known as American Sign Language (ASL). ASL i s very d i f f e r e n t from 
any form of E n g l i s h , w r i t t e n or spoken, i t o f f e r s no help i n the 
mastery of English and has i t s own syntax. Many of the 'grammatical' 
fe a t u r e s of En g l i s h , such as a r t i c l e s , p l u r a l s , verb tenses and 
p r e p o s i t i o n s are omitted. 
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Stokoe (1960) was the f i r s t person to begin a d e t a i l e d study of 
ASL. The d i c t i o n a r y of signs produced by Stokoe, C a s t e r l i n e and 
Croneberg (1965) was the e a r l i e s t attempt t o catalogue signs according 
t o the c h a r a c t e r i s t i c s t h a t d i f f e r e n t i a t e one sign from another. I t 
has enabled ASL to be studied i n more d e t a i l and more widely by hearing 
people. Stokoe devised a set of elements, which he c a l l e d 'cheremes', 
to describe the f o r m a t i o n of i n d i v i d u a l signs. The three main types 
of element he l a b e l l e d 'tab' (based on l o c a t i o n ) , 'dez' (based on 
handshape), and ' s i g ' (based on movement). Stokoe i d e n t i f i e d 55 
d i f f e r e n t cheremes i n ASL, and suggested t h a t t h e i r r o l e was roughly 
analogous t o t h a t of phonemes i n vocal languages. A v i t a l d i s t i n c t i o n 
should be made, however, between s e q u e n t i a l l y ordered phonemes of speech, 
and sign cheremes which occur i n synchrony, r a t h e r than l i n e a r l y over 
time. A sign then i s characterised not by successive and d i s t i n c t 
cheremes, but by s p a t i a l events which coe x i s t w i t h i n a u n i t of time 
( B o n v i l l i a n , Nelson & Charrow, 1976; Lane, Boyes-Braem & B e l l u g i , 1976), 
and t h i s as we s h a l l see l a t e r ( i n Chapter 3) may i n f l u e n c e the perception 
of temporal order by deaf people. 
A question t h a t i s f r e q u e n t l y asked i s whether or not ASL i s a 
language ' i n i t s own r i g h t ' ? - language i n the f u l l sense of a 
l i n g u i s t i c system as opposed to a secondary language code/ i . e . a 
manual - v i 3 u a l system f o r encoding English. There has been a tendency 
f o r many l i n g u i s t s , p a r t i c u l a r l y those h e a v i l y influenced by Eloomfield 
(1933), to assume t h a t a l l languages are p r i m a r i l y spoken and t h a t 
other means of communication, such as w r i t t e n communication, have 
developed from the basic spoken system and are secondary to i t . 
Hockett (1960,p.4) f o r example, o u t l i n e d a set of 13 design-features 
shared by " a l l languages of the w o r l d " ...."The f i r s t design-feature -
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the 'vocal-auditory channel' - i s perhaps the most obvious", lie then 
went on to w r i t e : "They become worthy o£ mention only when i t i s 
r e a l i s e d t h a t c e r t a i n systems other than language lack them". He would 
n o t , t h e r e f o r e , agree t h a t ASL i s a true language. 
I n f a c t there have been many strange, uninformed statements 
about sign language i n the general l i t e r a t u r e . For example Lewis (1968) 
(the chairman of the Commission appointed, i n 1963, to i n v e s t i g a t e the 
possible place o f , besides other t h i n g s , signing i n the education of 
deaf c h i l d r e n ) described sign language as " l a c k i n g the systematic 
s t r u c t u r e s of a language" (p.37), and he i s c e r t a i n l y not alone i n t h i s 
b e l i e f . I t has been repeatedly suggested t h a t sign language i s 
l i m i t e d to expressing concrete ideas, i s a c o l l e c t i o n of gestures and 
lacks a grammar of i t s own (e.g. Van Uden, 1970). Van Uden has also 
claimed t h a t sign language i s p r i m i t i v e - an argument very s i m i l a r t o 
t h a t made about the ' p r i m i t i v e ' and 'inadequate' nature of Black 
Vernacular E n g l i s h ( c f . Labov, 1972). I t i s perhaps s i g n i f i c a n t 
however, t h a t no such statement has ever been expressed by a l i n g u i s t 
who has studied sign language, nor by an educated deaf person who 
uses sign language. 
The work by Stokoe (1974, 1976) and fiellugi and colleagues 
(Klima, S i p l e , Fischer, B a t t i s o n and Gough) at the Salk I n s t i t u t e f o r 
B i o l o g i c a l Studies represents a d e t a i l e d l i n g u i s t i c _s.tud.y_o.f ASL,_a 
d i r e c t c o n t r a s t to the a l l e g a t i o n s made by some uninformed n o n - l i n g u i s t s 
from w i t h i n the f i e l d of deaf educators. Sign language i s said to be 
'concrete' and ' p i c t o r i a l ' . This was one of the arguments t h a t has 
been c i t e d to demonstrate t h a t i t i s not a ' r e a l ' language, i . e . not 
l i k e a spoken language which i s described by l i n g u i s t s as a r b i t r a r y . 
B e l l u g i (1976) pointed out t h a t i f signs were r e a l l y as transparent i n 
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meaning as suggested, then hearing people who do not know sign language 
should be able to understand conversations between deaf people w i t h o u t 
an i n t e r p r e t e r . Yet those who have t r i e d t h i s know t h a t i t i s not 
p o s s i b l e , and my own i n i t i a l experience supports t h i s . B e l l u g i c a r r i e d 
out a simple experiment as a f u r t h e r demonstration. She asked hearing 
people to guess the meaning of 90 d i f f e r e n t signs; very few guessed any 
of the meanings c o r r e c t l y . B e l l u g i (1976) also states t h a t any deaf 
person would be able to t e l l you the signs f o r many non-concrete concepts 
such as 'government', 'law', 'character', 'idea', 'wisdom' etc. She 
concluded : " l n sum,signs are i n general somewhat less a r b i t r a r y than 
words simply because s i g n language evolved i n a v i s u a l - g e s t u r a l channel, 
but t h i s does not i n any way l i m i t signs to concrete meanings 
moreover, there i s no i n t r i n s i c l i m i t on what can be expressed i n si g n 
language" (p.334). 
Lewis's c h a r a c t e r i s a t i o n of sign language as ' l a c k i n g systematic 
s t r u c t u r e s ' i m p l i e s t h a t i t has no system, no grammar, yet B e l l u g i e t a l . 
are f i n d i n g t h a t there i s a very r i c h grammar based on p r i n c i p l e s s u i t e d 
to v i s u a l language. They have observed r e g u l a r , p r e d i c t a b l e changes 
associated w i t h r e g u l a r changes i n meaning. B e l l u g i (1976) concluded 
t h a t "ASL does have a f u l l set of grammatical processes of i t s own" 
(p.336). They are not the same grammatical r u l e s as E n g l i s h , but t h i s 
does not t h e r e f o r e imply t h a t s i g n language lacks a grammar of i t s own. 
Stokoe (1976, p.7) wrote: 
Sign language has i t s own r u l e s as w e l l as i t s own l e x i c o n , 
or vocabulary of signs; and r u l e s and l e x i c o n of Sign d i f f e r 
from the r u l e s and l e x i c o n of English. Seen as a whole system, 
then, Sign i s q u i t e l i k e English or any other language. 
I t must be remembered t h a t these statements regarding sign language 
have been w r i t t e n by l i n g u i s t s and researchers, i n c l u d i n g i n d i v i d u a l s 
who are themselves deaf, who have a c t u a l l y studied s i g n language i n depth. 
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T h e i r s t a t e m e n t s and f i n d i n g s a r e q u i t e d i f f e r e n t from t h e a l l e g a t i o n s 
c o n c e r n i n g t h e i n f e r i o r i t y o f s i g n language. 
B e l l u g i (1971) has a l s o s t u d i e d t h e a c q u i s i t i o n o f ASL by a 
deaf c h i l d o f deaf p a r e n t s , and found a s i m i l a r sequence o f eve n t s as i n 
th e a c q u i s i t i o n o f any f i r s t language i n h e a r i n g c h i l d r e n ( M c N e i l l , 1970; 
Brown, 1973). S c h l e s i n g e r and Meadow (1972) w r o t e s e v e r a l case-
h i s t o r i e s i n c l u d i n g t h a t o f Ann, who, i t i s r e p o r t e d , has by t h e age 
o f 18 months a s i g n v o c a b u l a r y t h a t compares v e r y f a v o u r a b l y w i t h t h e 
spoken v o c a b u l a r y o f many h e a r i n g c h i l d r e n o f a s i m i l a r age. A p a r a l l e l 
w o u l d seem t o e x i s t between speech a c q u i s i t i o n and t h e a c q u i s i t i o n 
o f s i g n l a n g u a g e , i n terms o f t i m e o f o n s e t , t h e sequencing and s i z e 
o f v o c a b u l a r y . A d e t a i l e d a n a l y s i s o f s e v e r a l i n d i v i d u a l s has suggested 
t h a t t h e m i l e s t o n e s a r e s i m i l a r . Signs a r e l e a r n e d e a s i l y and n a t u r a l l y 
by deaf c h i l d r e n g i v e n access t o m e a n i n g f u l s i g n language i n p u t , a 
v i y i d c o n t r a s t t o t h e d i f f i c u l t i e s f r e q u e n t l y encountered i n t h e l e a r n i n g 
o f v e r b a l language. Even i f deaf c h i l d r e n a r e p r o h i b i t e d (as a r e s u l t 
o f t h e r e s o l u t i o n passed i n 1880 a t t h e I n t e r n a t i o n a l Congress o f t e a c h e r s 
o f t h e deaf t h a t o r a l methods s h o u l d be e x c l u s i v e l y used w i t h ,deaf 
c h i l d r e n ) f r o m l e a r n i n g and u s i n g s i g n language i n s c h o o l , t h e n t h e y 
w i l l u s u a l l y a c q u i r e i t s u r r e p t i t i o u s l y f r o m o t h e r deaf i n d i v i d u a l s 
o u t s i d e o f s c h o o l i n t h e deaf community, o r even i n t h e p l a y g r o u n d . 
A deaf c h i l d o f deaf p a r e n t s shares t h e same l i n g u i s t i c system -
t h e w o r l d i s coded i n t o a s e r i e s o f s i g n s w h i c h t h e c h i l d l e a r n s t o 
m a n i p u l a t e i n much the same way as t h e h e a r i n g c h i l d l e a r n s t o use speech 
t o encode t h e w o r l d around him. For th e s e c h i l d r e n t h e r e i s language 
and m e a n i n g f u l communication f r o m t h e v e r y b e g i n n i n g . The m a j o r i t y o f 
h e a r i n g p a r e n t s on t h e o t h e r hand do n o t know any s i g n language, and 
a p a r t f r o m a few crud e g e s t u r e s t h e r e may be v e r y l i t t l e c o mmunication 
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w i t h t h e c h i l d u n t i l he o r she e n t e r s s c h o o l . P a r e n t s who a r e a b l e 
t o communicate w i t h t h e i r c h i l d r e n by whatever means (and a deaf 
household may be a v e r y n o n - o r a l e n v i r o n m e n t ) w i l l n a t u r a l l y p r o v i d e 
a s i g n i f i c a n t p a r t o f t h e e a r l y e d u c a t i o n a l , e m o t i o n a l and s o c i a l 
s u p p o r t t h a t i s needed by e v e r y i n d i v i d u a l . Perhaps t h i s i s t h e r e a s o n 
why deaf c h i l d r e n o f deaf p a r e n t ( s ) o r w i t h c l o s e r e l a t i v e s who a r e 
d e a f , appear t o be b r i g h t e r and t o cope more a d e q u a t e l y i n s c h o o l , 
w h i c h has been d e m o n s t r a t e d r e p e a t e d l y . For example, Meadow (1968) 
r e p o r t e d t h a t deaf c h i l d r e n o f deaf p a r e n t s s c o r e d h i g h e r on a s e l f -
image t e s t t h a n t h o s e w i t h h e a r i n g p a r e n t s . The d i s c r e p a n c i e s i n s e l f -
image s c o r e s however, decreased w i t h i n c r e a s i n g age. Data f r o m t h e 
S t a n f o r d Achievement T e s t s showed an average advantage o f 1.25 y e a r s 
achievement i n a r i t h m e t i c , 2.1 y e a r s achievement i n r e a d i n g and 1.28 
y e a r s i n o v e r a l l grade achievement f o r t h e deaf c h i l d r e n o f d e af 
p a r e n t s , and she found t h a t t h e gap i n achievement scores i n c r e a s e d 
w i t h age. Vernon and Koh (1970) a l s o r e p o r t e d s i m i l a r f i n d i n g s i n 
f a v o u r o f d eaf c h i l d r e n o f deaf p a r e n t s , g i v i n g o v e r a l l an average 
g a i n o f 1.44 y e a r s - <the r e a d i n g average was 1.39 y e a r s b e t t e r , 
p a r a g r a p h meaning 1.57 y e a r s , and v o c a b u l a r y 1.19 y e a r s b e t t e r . These 
r e s u l t s were a l s o based upon S t a n f o r d Achievement t e s t s c o r e s . U s i n g 
a m a t c h e d - p a i r s d e s i g n , Vernon and Koh were a b l e t o e f f e c t i v e l y c o n t r o l 
f o r p o s s i b l e d i f f e r e n c e s due t o t h e a e t i o l o g i c a l b a s i s o f deafness by 
o n l y i n c l u d i n g deaf c h i l d r e n o f h e a r i n g p a r e n t s w i t h p r e s u m p t i v e 
e v i d e n c e o f h e r e d i t a r y d e a f n e s s . 
Besides ASL and t h e v a r i o u s s i g n d i a l e c t s t h a t a r e used i n t h i s 
c o u n t r y , a number o f o t h e r s i g n language systems have been d e v e l o p e d 
w h i c h a p p r o x i m a t e t o E n g l i s h word o r d e r , morphology, and s y n t a x . One 
such example i s t h e system w h i c h i s known as 'Signed E n g l i s h ' w h i c h 
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was developed by 3 o r n s t e i n ( 1 9 7 4 ) . The l a t e S i r R i c h a r d Paget a l s o 
saw t h a t t h e n a t u r a l s i g n i n g tendency o f t h e deaf c o u l d be p u t t o 
good use, r a t h e r t h a n s t i f l e d , i n o r d e r t o d e v e l o p a more s t r u c t u r e d , 
g r a m m a t i c a l b a s i s t o E n g l i s h language i n t h e form o f a s y s t e m a t i c 
s i g n language. Thus t h e Paget Gorman Sign System (T.G.S.S.) was 
c r e a t e d , w h i c h a f t e r S i r R i c h a r d ' s d e a t h has been f u r t h e r developed 
by O'Gorman, and s t u d i e d by C r a i g ( 1 9 7 3 ) . T h i s system o f s i g n s 
enables g r a m m a t i c a l E n g l i s h t o be encoded m a n u a l l y and v i s u a l l y . I t 
was i n t e n d e d t o p r o v i d e a c l e a r , s y s t e m a t i c , complete and a c c u r a t e 
v i s i b l e p a t t e r n o f spoken language, s i m u l t a n e o u s l y w i t h speech,, and 
has been adopted i n s e v e r a l s c h o o l s t h r o u g h o u t B r i t a i n . 
1.2.5 T o t a l communication. T o t a l c ommunication i s a manual, a u d i t o r y , 
o r a l system o f communication. I t i n c l u d e s t h e f u l l s pectrum o f 
language modes - c h i l d d e v i s e d g e s t u r e s , s i g n language, speech, l i p -
r e a d i n g , f i n g e r s p e l l i n g , r e a d i n g and w r i t i n g ; t h e use o f r e s i d u a l 
h e a r i n g i s encouraged i n o r d e r t o d e v e l o p speech and l i p - r e a d i n g s k i l l s . 
I t i s o f t e n e r r o n e o u s l y r e f e r r e d t o as a communication t e c h n i q u e per se, 
b u t s t r i c t l y s p e a k i n g , t o t a l c o mmunication i s a p h i l o s o p h y o f e d u c a t i n g 
deaf c h i l d r e n ( Denton, 1976). S i n c e i t was i n t r o d u c e d i n t o deaf 
e d u c a t i o n i n t h e U n i t e d S t a t e s i n 1968, i t has r e c e i v e d w i d e s p r e a d 
r e c o g n i t i o n and a c c e p t a n ce. 
1.2.6 A summary tabTe~~o~f t h e d i f f e r e n t methods o f communication used by 
and w i t h d e a f c h i l d r e n . 
L i p - r e a d i n g * : speech i s read on t h e l i p s o f o t h e r p e o p l e . A 
v i s u a l means o f r e c e p t i v e communication. R e l i e s 
on a good knowledge o f t h e language b e i n g spoken. 
L i p movements t e n d t o be ambiguous and d i f f i c u l t 
t o i n t e r p r e t even under i d e a l v i e w i n g c o n d i t i o n s . 
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F i n g e r s p e l l i n g * ; words are s p e l l e d o u t l e t t e r by l e t t e r u s i n g 
e i t h e r a one-handed o r a two-handed manual 
a l p h a b e t . R e q u i r e s good knowledge o f v e r b a l 
language, p a r t i c u l a r l y s p e l l i n g s k i l l s . A 
c l e a r , unambiguous v i s u a l - m a n u a l method o f 
r e c e p t i v e and e x p r e s s i v e communication. Tends 
t o be s l o w e r t h a n normal speech or s i g n i n g . 
Rochester method*: 
S y s t e m a t i c ^ s i g n 
language*: 
S i g n language: 
s i m u l t a n e o u s one-handed f i n g e r s p e l l i n g and 
speech. I f n o t s u f f i c i e n t l y s k i l l e d t h e 
rh y t h m o f speech can be l o s t . A v i s u a l - m a n u a l 
r e c e p t i v e and e x p r e s s i v e means o f communication. 
a manual method o f en c o d i n g E n g l i s h v i s u a l l y . 
R e q u i r e s good knowledge o f v e r b a l language and 
i s used f o r b o t h r e c e p t i v e and e x p r e s s i v e 
communication ( e . g . P.C.S.S., Signed E n g l i s h ) . 
a manual language w h i c h i s n o t based on t h e 
s y n t a x o f t h e E n g l i s h language, b u t has i t s 
own l e x i c o n and s y n t a x . Used f o r b o t h r e c e p t i v e 
and e x p r e s s i v e communication w i t h i n d e a f com-
m u n i t i e s and by t h e m a j o r i t y o f p r e l i n g u a l l y 
d e a f p e o p l e ( e . g . ASL and t h e d i a l e c t s o f n a t i v e 
s i g n language used i n B r i t a i n ) . 
T o t a l c o m munication*: use o f v i s u a l , manual and a u d i t o r y means o f 
communication - r e s i d u a l h e a r i n g , a m p l i f i c a t i o n , 
l i p - r e a d i n g , f i n g e r s p e l l i n g , s i g n s , g e s t u r e , 
r e a d i n g and w r i t i n g a r e a l l used t o communicate 
b o t h r e c e p t i v e l y and e x p r e s s i v e l y . 
Note; * i n d i c a t e s a f o r m o f v e r b a l language. 
The use o f d i f f e r e n t methods o f communication a re o f o b v i o u s 
e d u c a t i o n a l i n t e r e s t , b u t p s y c h o l o g i c a l i s s u e s a r e a l s o r a i s e d . The 
p s y c h o l o g i s t r e c o g n i s e s t h a t a l l t h e above methods, w i t h t he e x c e p t i o n 
o f s i g n language, a r e v i s u a l means o f e n c o d i n g and t r a n s m i t t i n g v e r b a l 
l a nguage, and w i l l t h e r e f o r e r e i n f o r c e t h e ^ l e a r n i n g , o f v e r b a l language. 
V e r b a l language i s n o t however e a s i l y l e a r n e d by deaf c h i l d r e n and i t 
has t o be f o r m a l l y t a u g h t i n t h e c l a s s r o o m r a t h e r t h a n i n c i d e n t a l l y 
l e a r n e d . N a t i v e s i g n language on t h e o t h e r hand i s r e l a t i v e l y e a s i l y 
a c q u i r e d by young deaf c h i l d r e n i n t h e presence o f o t h e r s u s i n g s i g n 
language, b u t i t i s a d i f f e r e n t l a n g u a g e , and may t h e r e f o r e i n t e r f e r e 
w i t h , r a t h e r t h a n supplement v e r b a l l e a r n i n g . U n d e r l y i n g knowledge o f 
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t h e l i n g u i s t i c p r i n c i p l e s o f s i g n language may i n t e r f e r e and be 
r e f l e c t e d i n t h e deaf c h i l d r e n ' s p r o d u c t i o n o f v e r b a l language -
t h i s p o s s i b i l i t y i s i n v e s t i g a t e d i n Chapter 6. 
1.3 A b r i e f h i s t o r y o f t h e e d u c a t i o n o f deaf c h i l d r e n . 
For many c e n t u r i e s t h e deaf were n o t r e c o g n i s e d as b e i n g e d u c a b l e , 
and o n l y s l o w l y d i d t h e y g a i n t h e i r r i g h t s i n s o c i e t y as a human b e i n g . 
One o f t h e e a r l i e s t a t t e m p t s on r e c o r d a t t e a c h i n g deaf c h i l d r e n , was 
t h e B e n e d i c t i n e monk, Pedro Ponce de Leon (1520-1584), i n Spain. He 
t a u g h t a few c a r e f u l l y s e l e c t e d p u p i l s f o r money. Not u n t i l t h e mid 
18th c e n t u r y however, d i d t h e deaf person's r i g h t t o e d u c a t i o n become 
e s t a b l i s h e d , and t h e i r e d u c a t i o n become more s y s t e n i a t i s e d . 
Samuel H e i n i c k e ( 1 7 2 9 - 1 7 9 0 ) , an e a r l y t e a c h e r o f t h e deaf i n 
Germany, adopted a p h i l o s o p h i c a l p o s i t i o n i n s p i r e d by Locke who c l a i m e d 
t h a t t h o u g h t was n o t p o s s i b l e w i t h o u t spoken language. H e i n i c k e b e l i e v e d 
t h e r e f o r e , t h a t speech was t h e necessary f o r e - r u n n e r o f c l e a r t h i n k i n g , 
and t h a t a person who had n o t l e a r n e d t o t a l k would be p r e v e n t e d from 
t h i n k i n g i n a b s t r a c t t e r m s. He opposed manual c o m m u n i c a t i o n as b e i n g 
h a r m f u l t o t h e i n t e l l e c t u a l development o f t h e d e a f . Speech a t t h a t 
t i m e was a l s o r e g a r d e d as a necessary q u a l i f i c a t i o n f o r b e i n g a ' l e g a l ' 
p e r s o n w i t h r i g h t s t o p r o p e r t y , and w i t h o u t i t a deaf p e r s o n was 
f o r b i d d e n t o manage h i s own a f f a i r s . H e i n i c k e i s r e g a r d e d as t h e 
' f o u n d e r ' o f o r a l i s m , w i t h h i s s t a u n c h b e l i e f t h a t t h e deaf had t o be 
a b l e t o speak and l i p - r e a d i n o r d e r t o t a k e t h e i r p l a c e i n s o c i e t y . 
I n France meanwhile, Abbe de l'Epee (1712-1789), a contemporary o f 
H e i n i c k e , began t o t e a c h t h e d e a f . He b e l i e v e d t h a t the p r i o r i t y i n 
d e a f e d u c a t i o n was the t e a c h i n g o f l a n g u a g e , compared t o t h e n a r r o w e r 
g o a l o f speech. I t was he who i n t r o d u c e d manual communication and a 
s i g n language f o r t h e deaf i n t o France.De l'F.pee b e l i e v e d t h a t s i g n 
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language was t h e n a t u r a l language o f t i r e deaf and s h o u l d t h e r e f o r e be 
th e medium f o r t h e i r i n s t r u c t i o n ; F u r t h ' s s u g g e s t i o n (1966) t h a t 
s i g n language i s t h e ' t r u e ' language o f t h e deaf i s n o t , t h e r e f o r e , a 
new one. 
A l s o a t a s i m i l a r p e r i o d i n t i m e , Thomas Eraidwood t a u g h t u s i n g 
o r a l methods i n S c o t l a n d . For him t h e e d u c a t i o n o f deaf c h i l d r e n was 
a p r i v a t e and commercial b u s i n e s s , and t h e r e f o r e he c o n s i d e r e d t h e 
methods he used t o be h i s ' t r a d e s e c r e t ' . Thus, when Thomas Hopkins 
G a l l a u d e t t r a v e l l e d f r o m t h e U n i t e d S t a t e s t o S c o t l a n d , t o l e a r n a b o u t 
methods used i n t h e e d u c a t i o n o f deaf c h i l d r e n , no i n f o r m a t i o n was 
f o r t h c o m i n g . So G a l l a u d e t proceeded t o France where he l e a r n e d t h e 
manual methods o f de l'Epee f r o m h i s s u c c e s s o r , Abbe S i c a r d , and t o o k 
them back t o America i n 1817. I t i s t h e r e f o r e , a l m o s t a h i s t o r i c a l 
a c c i d e n t t h a t G a l l a u d e t C o l l e g e i s today t h e c e n t r e o f manual communication 
i n N o r t h A m e r i c a , and w e l l - k n o w n t h r o u g h o u t t h e w o r l d . 
A t t h e I n t e r n a t i o n a l Congress o f t e a c h e r s o f t h e deaf h e l d i n 
M i l a n i n 1880, i t was r e s o l v e d t h a t i n f u t u r e o r a l methods were t o be 
used e x c l u s i v e l y i n t h e t e a c h i n g o f deaf c h i l d r e n : 
The Congress c o n s i d e r i n g t h e i n c o n t e s t a b l e s u p e r i o r i t y o f 
speech over s i g n i n g i n r e s t o r i n g t h e deaf-mute t o s o c i e t y , 
and i n g i v i n g h im a more p e r f e c t knowledge o f language, 
d e c l a r e s t h a t t h e o r a l method ought t o be p r e f e r r e d t o 
t h a t o f s i g n s f o r t h e e d u c a t i o n and i n s t r u c t i o n o f t h e deaf 
and dumb. 
T h i s r e s o l u t i o n , passed n e a r l y 100 y e a r s ago, gave a g r e a t impetus t o 
o r a l methods, and was r e f l e c t e d i n t h e subsequent e x p a n s i o n o f o r a l 
p r a c t i c e s a l l o v e r t h e w o r l d . Since t h e n B r i t a i n has been o f f i c i a l l y 
r e c o g n i s e d as a c o u n t r y s u p p o r t i n g t h e o r a l t r a d i t i o n . Thus, t h e 
o f f i c i a l p o l i c y o f t h e N a t i o n a l C o l l e g e o f Teachers o f t h e Deaf i s 
o r a l . A f u r t h e r impetus was p r o v i d e d by Dr. K e r r Love, who i n 1890, 
c l a i m e d t h a t o n l y 10% o f t h e deaf were i n f a c t t o t a l l y deaf and 
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i n t r o d u c e d an awareness o f r e s i d u a l h e a r i n g . He emphasised t h e v i t a l 
r o l e o f a u d i t o r y t r a i n i n g i n o r a l t e a c h i n g methods. 
I n 1893, t h e Elementary E d u c a t i o n ( B l i n d and Deaf C h i l d r e n ) 
A c t was passed and p r o v i d e d f o r t h e compulsory a t t e n d a n c e a t s c h o o l 
o f a l l d e af c h i l d r e n aged between 7 and 16 y e a r s . I n 1937 t h e l o w e r 
age l i m i t was reduced t o 5, and i n 1946 was f u r t h e r reduced t o 2, b u t 
remains o p t i o n a l u n t i l t h e age o f 5 when s c h o o l a t t e n d a n c e becomes 
compulsory f o r a l l c h i l d r e n . But s h o u l d t h e p a r e n t s d e s i r e i t , 
e d u c a t i o n must be p r o v i d e d by t h e L.E.A. f r o m t h e c h i l d ' s second 
b i r t h d a y . 
I n 1919 s a U n i v e r s i t y d e p a r t m e n t was founded i n Manchester t o 
t r a i n t e a c h e r s o f t h e d e a f , and u n t i l 1965 i t had t h e monopoly o f 
t h e f i e l d and was t h e r e f o r e v e r y i n f l u e n t i a l . T h i s d e p a r t m e n t , under 
t h e l a t e P r o f e s s o r Ewing, i s , and always has been, committed t o o r a l 
methods o f t e a c h i n g t h e d e a f . 
I.4 The o r a l - m a n u a l c o n t r o v e r s y . 
I n t h e mid 18th c e n t u r y a c o n t r o v e r s y developed o v e r t h e t y p e o f 
communication t h a t s h o u l d be used t o t e a c h deaf c h i l d r e n , between t h o s e 
who a d v o c a t e d , l i k e H e i n i c k e , t h a t o r a l methods (speech and l i p -
r e a d i n g ) s h o u l d be used e x c l u s i v e l y and t h a t manual methods s h o u l d 
never be r e s o r t e d t o , and t h o s e who b e l i e v e d , l i k e de l'Epee, t h a t 
manual methods ( s i g n s and f i n g e r s p e l l i n g ) a r e necessary t o t e a c h deaf 
c h i l d r e n a d e q u a t e l y , s i n c e t h e y a r e l e s s ambiguous and e a s i e r t o 
p e r c e i v e . The c o n t r o v e r s y was never r e s o l v e d and i s s t i l l a m a j o r 
i s s u e . One cannot be concerned w i t h deaf c h i l d r e n f o r v e r y l o n g 
w i t h o u t becoming i n v o l v e d i n t h e b i t t e r debate between t h e two 
s c h o o l s o f t h o u g h t and p r a c t i c e . 
The d i s p u t e concerns t h e b e s t way o f a c h i e v i n g agreed aims, and 
i n v o l v e s a c h o i c e o f p r i o r i t i e s - whether one aims a t speech a t a l l 
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c o s t s because our s o c i e t y i s a h e a r i n g s o c i e t y and r e l i e s h e a v i l y on 
comm u n i c a t i o n by speech, o r whether one s h o u l d c o n c e n t r a t e on o t h e r 
e f f i c i e n t means o f comm u n i c a t i o n , n o t n e c e s s a r i l y speech, w h i c h a l l o w 
d e a f people t o communicate between t h e m s e l v e s , b u t a t t h e same t i m e 
s e g r e g a t e s t h e deaf community i n t o t h e i r own s u b - c u l t u r e t o a l a r g e 
e x t e n t . The c o n t r o v e r s y d i s r e g a r d s t h e p r o b a b i l i t y t h a t d i f f e r e n t 
deaf c h i l d r e n have d i f f e r i n g needs and do n o t n e c e s s a r i l y respond i n t h e 
same way, o r b e n e f i t t o t h e same e x t e n t from t h e same approach. As 
F u r t h (1973, p.34) w r o t e : 
I t i s d i f f i c u l t t o convey a d e q u a t e l y the i s s u e s t h a t a r e 
i m p l i e d by t h e phra s e t h e o r a l - m a n u a l c o n t r o v e r s y . T h i s 
c o n t r o v e r s y w h i c h i s as o l d as deaf e d u c a t i o n c o l o u r s a l l 
e d u c a t i o n a l c o n s i d e r a t i o n s ; any m a j o r d e c i s i o n o r change 
c o n c e r n i n g e d u c a t i o n a l p r a c t i c e s i m p l i e s some s t a n d on t h e 
c o n t r o v e r s y . I t i s much more t h a n a d i f f e r e n c e i n t e a c h i n g 
methods; i t touches t h e v e r y c o r e o f deaf people's e x i s t e n c e . 
I n d e e d , i n i t s extreme f o r m o r a l i s m i s n o t h i n g l e s s t h a n a 
d e n i a l o f de a f n e s s . 
Viewed h i s t o r i c a l l y , o r a l i s m would p r o b a b l y n e ver have g a i n e d such 
s t a t u s i n t h e e a r l y y e a r s o f deaf e d u c a t i o n i f t h e m a j o r i t y o f t h e 
c h i l d r e n a t t h a t t i m e had been p r e l i n g u a l l y deaf as t h e m a j o r i t y 
a r e t o d a y . O r a l methods o f communication a r e p a r t i c u l a r l y s u c c e s s f u l 
w i t h t h e p p s t l i n g u a l l y d e a f (who have p r e v i o u s l y heard and a c q u i r e d 
v e r b a l l a n g u a g e ) , and were t h e r e f o r e i d e a l w i t h t he s m a l l , p r i v a t e 
c l a s s e s o f p o s t l i n g u a l l y d e a f c h i l d r e n o f the 19th and e a r l y 2 0 t h 
c e n t u r i e s . T o d a y o r a l methods a r e s t i l l b e i n g used, b u t w i t h a v e r y 
d i f f e r e n t p o p u l a t i o n o f deaf c h i l d r e n - t h e p r e l i n g u a l l y deaf who have 
no p r i o r knowledge o f v e r b a l language. One p e r s u a s i v e argument used 
by ' o r a l i s t s ' i n f a v o u r o f t h e i r methods i s t h a t t h e w o r l d i s a 
h e a r i n g w o r l d and t h a t speech i s the b a s i c means o f communication 
used by o u r s o c i e t y . They argue f o r t h e n e c e s s i t y o f l i v i n g i n such 
a w o r l d and o f h a v i n g t o communicate w i t h h e a r i n g p e r s o n s , and t h e y 
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h o l d t h e p h i l o s o p h i c a l v i e w t h a t speech a l o n e s e p a r a t e s man from 
a n i m a l . They assume t h a t a l l deaf c h i l d r e n can be t a u g h t t o speak and 
l i p - r e a d , and t h a t manual communication d e s t r o y s t h e chances o f o r a l 
success. 
The ' m a n u a l i s t s ' on t h e o t h e r hand, have r e c o g n i s e d t h a t d e s p i t e 
t h e i d e a l o f e v e r y deaf p e r s o n b e i n g a b l e t o speak i n t e l l i g i b l y , t h e 
m a j o r i t y o f t h e p r e l i n g u a l l y deaf cannot produce speech sounds s u f f i c i e n t l y 
c l e a r l y t o be a b l e t o communicate i n t e l l i g i b l y . T h e i r speech i s n o t 
t h e r e f o r e o f f u n c t i o n a l use i n t h e w o r l d o f h e a r i n g p e o p l e . Many deaf 
i n d i v i d u a l s appear t o need t h e manual supplements o f s i g n s and f i n g e r -
s p e l l i n g t o l e a r n language, and so t h a t t h e y can communicate w i t h o t h e r 
d e a f p e o p l e . 
I t may seem v e r y s u r p r i s i n g t o o u t s i d e r s t h a t such a debate ove r 
m e t h o d o l o g i e s has c o n t i n u e d f o r so many decades. For ye a r s t h i s p o l e m i c 
has l a r g e l y been c o n f i n e d t o t h o s e d i r e c t l y concerned vith deaf e d u c a t i o n . 
There seems t o have been v e r y l i t t l e a t t e m p t t o c o n s u l t o t h e r d i s c i p l i n e s , 
such as p s y c h o l o g y , t o h e l p a n a l y s e t h e i m p o r t a n t problems. I n f a c t , 
o n l y v e r y r e c e n t l y i n t h i s c o u n t r y have p s y c h o l o g i s t s ,such as Dr. Conrad 
and Dr. Montgomery„been i n v i t e d t o p r e s e n t t h e i r i d e a s a t m a j o r c o n f e r e n c e s . 
U n t i l t h e 1960's t h e r e was v i r t u a l l y no o b j e c t i v e r e s e a r c h ; most o f t h e 
abundant l i t e r a t u r e on t h e s u b j e c t c o n s i s t e d o f ' p o s i t i o n ' papers i n 
f a v o u r o f one o r o t h e r o f t h e m e t h o d o l o g i e s . Such s u b j e c t i v e e v i d e n c e 
i s ~ d i f f i c u l t t o e v a l u a t e and lias tended t o f u r t h e r o b s c u r e , r a t h e r t h a n 
e n l i g h t e n , t h e whole i s s u e , and c o n t i n u e s t o do so. The s o c i o - c u l t u r a l 
c o n t e x t o f l i n g u i s t i c c o mmunication w i t h i n t h e deaf community has a l s o 
l a r g e l y been i g n o r e d . Viewed i n t h i s l i g h t , i t i s perhaps l e s s s u r p r i s i n g 
t h a t t h e c o n t r o v e r s y has c o n t i n u e d f o r so l o n g . The p r o c e e d i n g s o f t h e 
R.N.I.D. c o n f e r e n c e on 'Methods o f communication c u r r e n t l y b e i n g used i n 
t h e e d u c a t i o n o f deaf c h i l d r e n ' (1976) i s an e x c e l l e n t source o f 
- 41 -
i n f o r m a t i o n , and t h e d i v e r g e n t v i e w s a r e c l e a r l y and t y p i c a l l y r e f l e c t e d . 
Today, t h e debate over methods o f communication c o n t i n u e s i n t h e 
m o d i f i e d f o r m - o r a l i s m v e r s u s t o t a l c ommunication. No-one i s now 
a d v o c a t i n g t h e e x c l u s i v e use o f manual, s i l e n t methods o f communication 
w i t h deaf c h i l d r e n , b u t r a t h e r t h e use o f s i g n s , f i n g e r s p e l l i n g and 
s p e e c h , i . e . a c o m b i n a t i o n o f methods - t o t a l communication. T h i s change 
may be l a r g e l y a t t r i b u t a b l e , i t seems, t o a l e a d from t h e U n i t e d S t a t e s , 
where a s e r i e s o f r e s e a r c h s t u d i e s have c o n t r a d i c t e d t h a t w h i c h had been 
commonly assumed, namely t h a t manual communication h i n d e r e d t h e development 
o f v e r b a l language and o r a l s k i l l s . S t u d i e s by S t u c k l e s s and B i r c h ( 1 9 6 6 ) , 
Meadow (1968).and Vernon and Koh (1970, 1971) have a l l 
shown t h a t e x a c t l y t h e o p p o s i t e i s t r u e - t h a t e a r l y use o f manual 
communication w i t h young deaf c h i l d r e n r e s u l t s i n l a s t i n g g a i n s i n 
e d u c a t i o n a l a c h i e v e m e n t , f o r example t h e i r r e a d i n g , v o c a b u l a r y , w r i t t e n 
l a n g u a g e , p a r a g r a p h meaning and a r i t h m e t i c were r e p o r t e d t o be s u p e r i o r 
t o t h a t o f deaf c h i l d r e n r e c e i v i n g e a r l y o r a l communication o r o r a l p r e -
s c h o o l e d u c a t i o n . T h i s may p o s s i b l y be a r e s u l t o f t h e d i f f i c u l t i e s 
e n c o u n t e r e d i n t e a c h i n g o r a l language unambiguously t o v e r y young 
p r e l i n g u a l l y deaf c h i l d r e n u s i n g v i s u a l methods. Even more s u r p r i s i n g l y , 
S t u c k l e s s and B i r c h (1966) found no d i f f e r e n c e i n t h e i n t e l l i g i b i l i t y o f 
speech, and b e t t e r l i p - r e a d i n g s k i l l s i n t h e group o f deaf c h i l d r e n 
u s i n g e a r l y manual communication compared t o a s i m i l a r group who had n o t 
used e a r l y manual communication ( ' e a r l y ' h e r e r e f e r r e d t o t h e i n t r o d u c t i o n 
o f manual methods o f communication b e f o r e t h e age o f 2 ) . There i s 
however an i m p o r t a n t c o n f o u n d i n g v a r i a b l e w h i c h cannot be i g n o r e d , t h e 
c h i l d r e n r e c e i v i n g e a r l y manual communication were m o s t l y , though n o t 
e x c l u s i v e l y ( t h e deaf c h i l d r e n o f deaf p a r e n t s , and t h o s e b r o u g h t up i n 
an e a r l y o r a l e n v i r o n m e n t tended t o be t h e c h i l d r e n o f h e a r i n g p a r e n t s , 
though a g a i n n o t e x c l u s i v e l y . There may w e l l be o t h e r i m p o r t a n t f a c t o r s 
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b e s i d e s t h e e a r l y use o f d i f f e r e n t methods o f communication, such as 
d i f f e r e n c e s i n p a r e n t a l acceptance o f t h e c h i l d who i s de a f , and t h e 
v e r y l i k e l y advantage o f p a r e n t s who a r e deaf u s i n g and s h a r i n g t h e same 
l i n g u i s t i c code as t h e i r deaf c h i l d r e n . I t i s an u n t e s t e d i d e a t h a t 
deaf c h i l d r e n a r e acc e p t e d more r e a d i l y by p a r e n t s who a r e themselves 
a l s o deaf ( V e r n o n , 1971) and t h a t t h e y a r e b e t t e r a d j u s t e d t o t h e i r 
h a n d i c a p o f deafness t h a n many deaf c h i l d r e n o f h e a r i n g p a r e n t s , f o r 
whom t h e b i r t h o f a handicapped c h i l d may be t r a u m a t i c . F u r t h e r m o r e , 
t h e r e a r e t h e a d d i t i o n a l problems o f d i a g n o s i s w h i c h may be slow and 
u n c e r t a i n , and t h e r e i s a l s o t h e p o s s i b i l i t y o f p a r e n t a l r e j e c t i o n . 
I n a comprehensive r e v i e w o f t h e l i t e r a t u r e on th e use o f manual 
c o m m u n i c a t i o n , Moores (1971) concluded t h a t t h e r e s u l t s suggested t h a t 
e a r l y manual communication f a c i l i t a t e d t he development o f language and 
academic achievement g e n e r a l l y and t h a t speech and l i p - r e a d i n g s k i l l s 
were n o t i m p a i r e d as p r e v i o u s l y assumed. T h i s b e i n g t h e case i t i s 
s u r p r i s i n g t h e n , t h a t e v e r y e d u c a t o r o f t h e deaf who has heard o f these 
r e s e a r c h s t u d i e s , does n o t r e g a r d t h e m a t t e r as c l e a r - c u t - t h e m a j o r 
argument a g a i n s t t h e use o f manual communication, namely t h a t i t 
h i n d e r e d t h e development o f o r a l s k i l l s , has been shown e m p i r i c a l l y t o 
be u n t r u e . 
The s i t u a t i o n i s o b v i o u s l y n o t as s t r a i g h t - f o r w a r d as i t m i g h t 
a t f i r s t appear - t h e e x p e r i m e n t a l e v i d e n c e s u p p o r t i n g e a r l y use o f 
manual methods i s c o u n t e r b a l a n c e d by e q u a l l y c o n v i n c i n g s t u d i e s 
d e m o n s t r a t i n g t h e success o f o r a l methods. One such r e c e n t example i s 
t h a t o f Lane (1976) who s t u d i e d 731 o r a l l y educated deaf a d u l t s . She 
does n o t i n any way c o n t r a d i c t the above f i n d i n g s , nor does she a t t e m p t 
t o do so, f o r no r e f e r e n c e i s made t o any o f the above s t u d i e s , b u t 
p r e s e n t s , as a p s y c h o l o g i s t , an account o f the success o f o r a l e d u c a t i o n , 
l e a v i n g t h e r e a d e r i n v e r y l i t t l e d oubt t h a t o r a l methods are e s s e n t i a l 
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f o r a p r o p e r e d u c a t i o n o f deaf c h i l d r e n . There i s no m e n t i o n o f , n o r 
d i s c u s s i o n o f , a l t e r n a t i v e s - i t i s a t o t a l l y o ne-sided p r e s e n t a t i o n . 
She d e f i n e s 'success' as t h e achievement o f academic success -
"a f a v o u r a b l e r e s u l t . o r a w i s h e d - f o r e n d i n g " ( p . 3 2 9 ) . She s t a t e s t h a t 
h e r l a r g e sample a r e n o t l e s s d e a f , and t h a t t h i s , t h e r e f o r e , i s n o t 
t h e r e ason f o r t h e i r success. She a l s o r e p o r t s s u b j e c t i v e e v i d e n c e o f 
t h e success o f o r a l e d u c a t i o n by t h e deaf people themselves. T h i s i s 
one example o f a s t u d y t h a t does n o t examine achievement l e v e l s per se, 
b u t i m p l i e s u n e q u i v o c a l l y t h a t t h e academic achievement o f the group 
was e x c e l l e n t . The r e a d e r i s g i v e n no i n f o r m a t i o n about whether t h e 
i n d i v i d u a l s i n c l u d e d i n t h e sample had deaf o r h e a r i n g p a r e n t s n o r about 
t h e i r e a r l y communication h i s t o r y , f a c t o r s w h i c h o t h e r s t u d i e s have 
shown t o be v e r y i m p o r t a n t . Given t h i s s o r t o f e v i d e n c e how can t h e 
e d u c a t o r s o f deaf c h i l d r e n a t t e m p t t o r e c o n c i l e t h e f i n d i n g s ? E x p e r i m e n t a l 
e v i d e n c e does n o t appear t o have h e l p e d t o c l a r i f y t h e s i t u a t i o n . There 
i s no l o n g e r a l a c k o f e v i d e n c e , and pr o p o n e n t s o f b o t h t h e o r a l and t h e 
combined methods can s e l e c t i s o l a t e d s t u d i e s and g e n e r a l i s e beyond t h e 
p a r t i c u l a r samples, t o s u p p o r t t h e i r case. These t h e n a r e t h e problems 
f a c i n g t e a c h e r s o f t h e d e a f , who were perhaps h o p i n g f o r a d e f i n i t e 
l e a d f r o m r e s e a r c h s t u d i e s and o u t s i d e i n v e s t i g a t o r s . 
Speaking as a p s y c h o l o g i s t , i t i s c l e a r t h a t no adequate c o n t r o l 
s t u d i e s have been c a r r i e d o u t , n o r indeed can t h e y be u n d e r t a k e n when 
t h e r e a r e so many c o n f o u n d i n g v a r i a b l e s . Home background, p a r e n t a l 
and t e a c h e r d i f f e r e n c e s , and d i f f e r e n c e s i n e d u c a t i o n a l t e c h n i q u e s and 
p h i l o s o p h i e s , cannot e v e r be a d e q u a t e l y c o n t r o l l e d f o r when one i s 
w o r k i n g i n a r e a l - l i f e s i t u a t i o n , w i t h r e a l people and t h e e t h i c a l 
problems a s s o c i a t e d w i t h such a s t u d y . I t i s c l e a r t h a t t h e r e s u l t s 
f r o m any s i n g l e s t u d y cannot be g e n e r a l i s e d beyond the p a r t i c u l a r 
group under s t u d y , and a r e o n l y r e l e v a n t f o r t h a t p a r t i c u l a r p e r i o d o f 
- 44 -
t i m e ; a s m a l l change i n e i t h e r p e r s o n n e l o r t e a c h i n g t e c h n i q u e s can 
q u i t e e a s i l y r a d i c a l l y a l t e r t h e outcome. 
Perhaps t h e n , t h e concept o f t h e b e s t method o f communication i s 
u n r e a l i s t i c . C e r t a i n deaf c h i l d r e n seem t o respond b e t t e r t o o r a l 
methods o f communication and o t h e r s t o t h e use o f b o t h o r a l and manual 
methods and t h e f a c t o r s w h i c h d e t e r m i n e t h i s r emain u n c l e a r a t p r e s e n t . 
I n d i v i d u a l d i f f e r e n c e s a r e c e r t a i n l y v e r y i m p o r t a n t . What i s s i g n i f i c a n t 
however, i s t h a t t h e achievements i n v e r b a l language o f n e i t h e r o r a l l y 
nor m a n u a l l y communicating deaf c h i l d r e n a r e o u t s t a n d i n g , n o r do they 
approach t h e l i n g u i s t i c a b i l i t i e s o f h e a r i n g c h i l d r e n o f a s i m i l a r 
age. 
I n B r i t a i n t h e need f o r r e s e a r c h was r e a l i s e d i n t h e e a r l y y e a r s 
o f t h e 1960's. I n 1964, t h e t h e n S e c r e t a r y o f S t a t e f o r E d u c a t i o n and 
Science s e t up a committee under t h e c h a i r m a n s h i p o f t h e l a t e P r o f e s s o r 
Lewis t o i n v e s t i g a t e " t h e p o s s i b l e p l a c e , i f any, o f f i n g e r s p e l l i n g 
and s i g n i n g i n the e d u c a t i o n o f deaf c h i l d r e n " . I n 1968 the r e s u l t s 
o f t h e i n v e s t i g a t i o n were p u b l i s h e d - 14 recommendations were p u t 
f o r w a r d i n c l u d i n g t h e s u g g e s t i o n t h a t r e s e a r c h " s h o u l d be u n d e r t a k e n 
t o d e t e r m i n e whether o r n o t and i n what c i r c u m s t a n c e s t h e i n t r o d u c t i o n 
o f manual media o f communication would l e a d t o improvement i n t h e 
e d u c a t i o n o f deaf c h i l d r e n " ( p . 1 0 6 ) . The Lewis Pe p o r t and i t s 
endorsement by t h e Department o f E d u c a t i o n and S c i e n c e , gave deaf 
s c h o o l s i n B r i t a i n l i c e n c e t o use manual methods. T h i s s t e p r e p r e s e n t s 
t h e f i r s t o f f i c i a l r e c o g n i t i o n o f t h e p o s s i b l e need f o r a l t e r n a t i v e 
methods s i n c e t h e r e s o l u t i o n passed i n 1880 a t the M i l a n Congress t h a t 
speech and l i p - r e a d i n g s h o u l d be e x c l u s i v e l y used i n a l l s c h o o l s f o r 
the d e a f . One o f the o t h e r recommendations however, was t h a t s t e p s 
s h o u l d a l s o be t a k e n t o secure t h e c o n d i t i o n s i n which e v e r y deaf 
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c h i l d can have t h e f u l l e s t o p p o r t u n i t i e s o f o r a l e d u c a t i o n . The new 
and i m p o r t a n t d i f f e r e n c e b e i n g t h e word 'can', r a t h e r t h a n 'must' w h i c h 
a t l e a s t i m p l i e s a c h o i c e . T h i s t h e n , i s a. move towards t h e p r e s e n t 
s i t u a t i o n i n t h e U n i t e d S t a t e s . 
As a r e s u l t o f t h e above recommendations f o r r e s e a r c h i n t o t h e 
use o f manual methods o f communication i n t h e e d u c a t i o n o f deaf 
c h i l d r e n , a 5-year (1973-1978) D.E.S. p r o j e c t was s e t up i n t h e N o r t h e r n 
C o u n t i e s School f o r t h e d e a f , Newcastle-upon-Tyne, t o s t u d y t h e use o f 
one-handed f i n g e r s p e l l i n g . I t was i n t h i s deaf s c h o o l i n New c a s t l e 
t h a t t h e p r e s e n t s t u d y was c a r r i e d o u t between 1973 and 1976. I n B r i t a i n 
t h e two-handed manual a l p h a b e t i s most w i d e l y used, w h i l s t i n t h e 
U n i t e d S t a t e s t h e one-handed system i s employed, and i t was t h e American 
system t h a t was i n t r o d u c e d e x p e r i m e n t a l l y i n t o t h e N e w c a s t l e s c h o o l . 
(See Appendix A f o r t h e one-handed and two-handed manual a l p h a b e t s . ) 
R e l a t i n g t o my e a r l i e r d i s c u s s i o n o f some o f t h e problems t h a t 
a r e a s s o c i a t e d w i t h r e s e a r c h concerned w i t h t h e e v a l u a t i o n o f 
communication methods, i t i s i n t e r e s t i n g t o n o t e t h a t t h e r e s e a r c h 
p r o j e c t m e n t i o n e d above s t u d y i n g one-handed f i n g e r s p e l l i n g was f r a u g h t 
w i t h a l l k i n d s o f d i f f i c u l t i e s such as t e a c h e r c o o p e r a t i o n , t h e problems 
o f how one assesses a d e q u a t e l y p o s s i b l e b e n e f i t s o f u s i n g a p a r t i c u l a r 
method o f com m u n i c a t i o n , and, perhaps most i m p o r t a n t o f a l l , a c t u a l l y 
g e t t i n g t h e c h i l d r e n t o use t h e system o f f i n g e r s p e l l i n g under s t u d y 
when - t h e y h a v e — p r e v i o u s 1-y used -the—two-handed sy s t e m — a n d - w h i 4 e some-of— 
t h e i r p a r e n t s and t h e deaf community a t l a r g e c o n t i n u e d t o do so. T h i s 
p a r t i c u l a r p r o b l e m was r e f l e c t e d by t h e c o n t i n u e d p e r s i s t e n c e oh t h e 
p a r t o f some o f t h e deaf c h i l d r e n t o use two-handed f i n g e r s p e l l i n g o u t -
s i d e o f t h e c l a s s r o o m . C o n s e q u e n t l y , f i n a n c i a l s u p p o r t f r o m the D.E.S. 
was c u t s h o r t a f t e r o n l y t h r e e y e a r s o f t h e s t u d y - n o t a f a i r 
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r e f l e c t i o n one f e e l s o f any s h o r t c o m i n g s o f the a c t u a l communication 
system w h i c h was b e i n g s t u d i e d , b u t o f t h e more g e n e r a l problems 
a s s o c i a t e d w i t h u n d e r t a k i n g any s t u d y o f t h i s k i n d . 
I n t h i s s e c t i o n t h e ' o r a l - m a n u a l ' c o n t r o v e r s y has been 
i n t r o d u c e d a t l e n g t h - w i t h i n t h e f i e l d o f deaf e d u c a t i o n i t i s r e g a r d e d 
as t h e most i m p o r t a n t i s s u e . Conference a f t e r c o n f e r e n c e has been 
devoted t o d i s c u s s i n g t h e r e l a t i v e m e r i t s , and arguments have been 
r e p e a t e d l y p r e s e n t e d b o t h ' f o r ' and ' a g a i n s t ' the use o f o r a l and 
manual methods o f communication. As D i C a r l o (1966, p.269) so r i g h t l y 
remarked: 
Of t h e many c o n t r o v e r s i e s i n the e d u c a t i o n o f the deaf none 
has g e n e r a t e d more v o l c a n i c c i n d e r , l e s s i l l u m i n a t i o n ; 
p r e c i p i t a t e d more v i t r i o l i c d i a t r i b e , l e s s d i s p a s s i o n a t e 
s u r v e y ; promoted more v e s t e d i n t e r e s t , l e s s freedom f r o m 
b i a s ; and c o m p l e t e l y confounded f a c t and f i c t i o n , t h a n the 
i s s u e o f methodology. 
Ha v i n g d i s c u s s e d t h e main methods o f communication i n c u r r e n t 
use and t h e r e s u l t i n g c o n t r o v e r s y , as viewed f r o m w i t h i n the f i e l d , and 
p r e s e n t e d my own f o r m a l a n a l y s i s o f t h e s i t u a t i o n as a p s y c h o l o g i s t 
and someone who i s not f i r s t and f o r e m o s t concerned w i t h t h e e d u c a t i o n 
o f deaf c h i l d r e n , I s h a l l now l e a v e t h i s s u b j e c t and f o r t h e r e s t o f 
t h e s t u d y c o n c e n t r a t e on the. system o f communication t h a t was used i n 
t h e p a r t i c u l a r s c h o o l i n w h i c h the p r e s e n t s t u d y was c a r r i e d o u t . Here, 
th e main t e a c h i n g method was f i n g e r s p e l l i n g , m a i n l y one-handed, i n 
c o n j u n c t i o n w i t h speech aruL l i p - r e a d i n g .Some c l a s s e s — however-,—w-e-r-e-
t a u g h t by e x c l u s i v e l y o r a l means, and o t h e r s , where t h e r e were c h i l d r e n 
w i t h a d d i t i o n a l l e a r n i n g p roblems, were t a u g h t u s i n g some s i g n language 
as w e l l as speech, l i p - r e a d i n g and f i n g e r s p e l l i n g , i . e . t o t a l 
c ommunication. F i n g e r s p e l l i n g was used w i t h the o l d e r c h i l d r e n as a 
means o f r a p i d l y and unambiguously t r a n s m i t t i n g , v e r b a l language f o r 
t e a c h i n g p u r p o s e s , and w i t h t h e younger c h i l d r e n ( t h o s e i n the Lower 
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S c h o o l ) , i t was used as an a i d t o t h e a c q u i s i t i o n and development o f 
v e r b a l language. 
1.5. H e a r i n g l o s s and a u d i o m e t r y . 
H e a r i n g l o s s , w h i c h may range f r o m a m i l d t o a p r o f o u n d l o s s , 
i s measured by a u d i o m e t r i c t e c h n i q u e s . The h e a r i n g l o s s i s measured 
i n r e l a t i o n t o t h e normal t h r e s h o l d o f h e a r i n g w h i c h i s f o u n d 
e m p i r i c a l l y and r e f e r r e d t o as 0 dB. (The d e c i b e l (dB) i s a l o g a r i t h m i c 
measurement o f i n t e n s i t y ; i t i s n o t based on a f i x e d u n i t b u t a r a t i o , 
a 
i t i s t h e r e f o r e n e c e s s a r y t o have a f i x e d frame o f r e f e r e n c e -
•0QQ2dynes/cmJ a t 1000 c y c l e f r e q u e n c y ) . The i n t e n s i t y t o l e r a n c e o f 
t h e human ear i s about 1-120 dB;.-: o r d i n a r y l e v e l o f c o n v e r s a t i o n i s 
about 60 dB. W i t h a h e a r i n g l o s s o f 75 dB o r o v e r i n t h e b e t t e r e a r , 
even w i t h t h e a i d o f a m p l i f i c a t i o n , an i n d i v i d u a l w i l l have l i t t l e 
awareness o f d i f f e r e n t speech sounds. The s e n s i t i v i t y o f t h e ear i s 
n o t t h e same f o r a l l f r e q u e n c i e s i n t h e a u d i b l e s pectrum and so a 
t h r e s h o l d d e t e r m i n a t i o n i s n e c e s s a r y a t a number o f d i f f e r e n t 
f r e q u e n c i e s . Each ea r i s t e s t e d s e p a r a t e l y . 
I n p u r e - t o n e a u d i o m e t r y pure tones a r e p r e s e n t e d a t v a r i o u s 
f r e q u e n c i e s , u s u a l l y o v e r t h e range 250-4000 Hz, whic h a r e known t o 
be p a r t i c u l a r l y i m p o r t a n t f o r h e a r i n g and u n d e r s t a n d i n g speech sounds. 
The s e n s a t i o n o f p i t c h depends on t h e f r e q u e n c y o f t h e t o n e , and t h e 
loudness depends on t h e i n t e n s i t y (dB l e v e l ) . At each f r e q u e n c y 
t e s t e d , t h e i n t e n s i t y i s reduced i n 10 dB s t e p s u n t i l t h e sound i s 
no l o n g e r a u d i b l e and t h e n r a i s e d i n 5 dB s t e p s u n t i l i t can be heard 
once a g a i n . T h i s p r o c e d u r e i s r e p e a t e d u n t i l a r e l i a b l e measure o f 
t h e t h r e s h o l d o f h e a r i n g i s o b t a i n e d a t a p a r t i c u l a r i n t e n s i t y a t a 
g i v e n f r e q u e n c y . The t h r e s h o l d r e a d i n g s a r e p l o t t e d on an audiogram, 
f r e q u e n c y a g a i n s t h e a r i n g l e v e l (see Appendix B f o r a t y p i c a l example 
o f an a u d i o g r a m ) . An average h e a r i n g l o s s i n dB i s f r e q u e n t l y q u o t e d 
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f o r t h e b e t t e r ear over the f r e q u e n c i e s 250, 500, 1000, 2000 and 4000 Hz, 
b u t t h i s c o n c e a l s i m p o r t a n t i n f o r m a t i o n c o n c e r n i n g t h e h i g h and low 
f r e q u e n c y ranges r e l e v a n t t o the d i s c r i m i n a t i o n o f speech sounds. Lewis 
(1968) overcame t h i s p roblem by d e v i s i n g a system whereby the h e a r i n g 
l o s s o v e r t h e f r e q u e n c i e s 250, 500 and 1000 Hz were averaged - t h e low 
f r e q u e n c y l o s s , and o v e r t h e range 1000, 2000 and 4000 Hz f o r t h e h i g h 
f r e q u e n c y l o s s . He used f o u r c a t e g o r i e s : 0< 30 dB - a 
30< 60 dB - b 
60< 90 dB - c 
90+ dB - d 
For example, t h e deaf i n d i v i d u a l whose audiogram i s p r e s e n t e d i n 
Appendix B has an average h e a r i n g l o s s o f 52 dB o v e r t h e low f r e q u e n c y 
range (250, 500, and 1000 H z ) , and an average l o s s o f 77 dB o v e r t h e 
h i g h f r e q u e n c y range (1000, 2000, and 4000 Hz). F o l l o w i n g Lewis (1968) 
t h e h e a r i n g l o s s o f such an i n d i v i d u a l would be r e p r e s e n t e d as 'be'. 
T h i s system p r o v i d e s more u s e f u l i n f o r m a t i o n , and i s used i n the 
p r e s e n t s t u d y i n Chapter 3, i n an a t t e m p t t o r e l a t e i n d i v i d u a l 
d i f f e r e n c e s i n immediate memory performance w i t h h e a r i n g l o s s and 
o t h e r f a c t o r s . 
The m a j o r i t y o f deaf i n d i v i d u a l s do n o t have an o v e r a l l l o s s o f 
say 60 dB o v e r t h e f r e q u e n c i e s o f sound t e s t e d , b u t may have e i t h e r a 
s i g n i f i c a n t h i g h o r low f r e q u e n c y l o s s . Speech c o n s i s t s o f complex 
sound waves, t h e f r e q u e n c y range o f which i s d e f i n e d f o r most purposes 
a t between 250 and 4000 Liz. G e n e r a l l y s p e a k i n g , vowel sounds o c c u r a t 
low f r e q u e n c i e s (around 500 Hz) and consonant sounds a t h i g h e r 
f r e q u e n c i e s (2000-3000 Hz). Tlie p e r c e p t i o n o f speech depends l a r g e l y 
on the a b i l i t y t o d i s c r i m i n a t e between consonants w h i c h are t h e l e a s t 
p r e d i c t a b l e and w l i i c h c a r r y the most i n f o r m a t i o n . High f r e q u e n c y 
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deafness i s t h e r e f o r e a g r e a t e r h a n d i c a p t o a c c u r a t e speech p e r c e p t i o n 
t h a n low f r e q u e n c y d e a f n e s s , f o r t h e u n d e r s t a n d i n g o f speech on the 
b a s i s o f vowel sounds o n l y i s p r a c t i c a l l y i m p o s s i b l e , whereas i t i s 
more f e a s i b l e w i t h consonant sounds o n l y . The a b i l i t y o f a deaf 
p e r s o n t o p e r c e i v e speech can o n l y be r o u g h l y assessed f r o m a p u r e -
t o n e audiogram, f o r t h e r e l a t i o n s h i p between p u r e - t o n e t h r e s h o l d s and 
speech p e r c e p t i o n i s n o t a s i m p l e one. Speech a u d i o m e t r y , u s i n g speech 
sounds i n s t e a d o f pure t o n e s , g i v e s a more a c c u r a t e assessment o f the 
a b i l i t y t o p e r c e i v e speech. 
I n t h e f o l l o w i n g c h a p t e r the e f f e c t s o f deafness on language 
development w i l l be c o n s i d e r e d , and some o f the problems t h a t were 
e n c o u n t e r e d w h i l s t w o r k i n g w i t h deaf c h i l d r e n i n a f i e l d s i t u a t i o n 
d i s c u s s e d . 
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CHAPTER 2 
RESEARCH WITH THE DEAF 
2. 1 The e f f e c t o f deafness on t h e development o f language and i n t e l l e c t . 
2.1.1 Speech and language. E a r l y d e a f n e s s has f a r - r e a c h i n g e f f e c t s on 
many a s p e c t s o f development t h e most n o t i c e a b l e o f w h i c h i s lack, o f 
speech. Perhaps more b a s i c and i m p o r t a n t however, i s t h e l a c k o f v e r b a l 
language o f t h e m a j o r i t y o f p r e l i n g u a l l y deaf p e o p l e , w i t h consequent 
r e t a r d a t i o n o f a l l t h o s e i n t e l l e c t u a l and c o g n i t i v e s k i l l s w h i c h a r e 
dependent on v e r b a l language. The a c t u a l r o l e o f v e r b a l language i n 
c o g n i t i v e development i s a q u e s t i o n t h a t i s c u r r e n t l y b e i n g d i s c u s s e d . 
P i a g e t and h i s f o l l o w e r s m i n i m i s e t h e i n f l u e n c e o f v e r b a l language 
i n c h i l d r e n ' s i n t e l l e c t u a l development. They suggest t h a t l o g i c a l 
o p e r a t i o n s a r e n o t dependent on language b e h a v i o u r , b u t are r a t h e r 
r e f l e c t e d by i t . F o l l o w i n g t h i s l i n e o f r e a s o n i n g , one would p r e d i c t 
t h a t d e a f c h i l d r e n w i t h d e f i c i e n t v e r b a l language would n o t be v e r y 
d i f f e r e n t f r o m h e a r i n g c h i l d r e n w i t h r e g a r d t o t h e i r a t t a i n m e n t o f 
' l o g i c a l o p e r a t i o n s ' . S e v e r a l a t t e m p t s have been made t o t e s t t h i s 
w i t h i n t h e framework o f P i a g e t ' s t h e o r e t i c a l model. F u r t h (1964) 
p u b l i s h e d a paper i n w h i c h he r e v i e w e d a s e r i e s o f e m p i r i c a l s t u d i e s 
o f deaf p e o p l e ' s performance on n o n - v e r b a l c o g n i t i v e t a s k s . He 
co n c l u d e d t h a t d e a f s u b j e c t s p e r f o r m e d s i m i l a r l y t o h e a r i n g persons 
on a wide range o f t a s k s where v e r b a l knowledge c o u l d be assumed t o 
b e n e f i t t h e h e a r i n g . He w r o t e : "The a b i l i t y f o r i n t e l l e c t i v e b e h a v i o u r 
i s seen as l a r g e l y i n d e p e n d e n t o f language and m a i n l y s u b j e c t t o t h e 
g e n e r a l e x p e r i e n c e o f l i v i n g " ( p . 162). Blank (1965) a t t a c k e d F u r t h ' s 
c o n c l u s i o n s t h a t s t u d i e s o f t h e deaf i n d i c a t e d t h a t i n t e l l e c t u a l 
development proceeded i n d e p e n d e n t l y o f t h e a c q u i s i t i o n o f language, 
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on t h e grounds t h a t t h e deaf o f t e n do possess a v e r b a l language and 
may n o t t h e r e f o r e , be c o n s i d e r e d as language d e f i c i e n t , and t h a t h i s 
c h o i c e o f t a s k assumed t h a t s y m b o l i c a c t i v i t y was n e c e s s a r y , an 
a s s u m p t i o n t h a t she b e l i e v e d was open t o q u e s t i o n . The t y p e o f 
debate w h i c h B l a n k opened r e g a r d i n g F u r t h ' s i d e a s , i s n o t e a s i l y 
r e s o l v e d . C e r t a i n l y F u r t h has n o t p u b l i c l y r e p l i e d t o Bl a n k ' s c r i t i c i s m s 
o r a t t e m p t e d t o j u s t i f y h i s p o s i t i o n , b u t has c o n t i n u e d t o p u b l i s h 
b o t h books (1966a,1973) and j o u r n a l a r t i c l e s ( e . g . 1971) a l o n g t h e 
same l i n e o f r e a s o n i n g . One a d d i t i o n a l c r i t i c i s m , w h i c h has n o t I 
b e l i e v e been made e l s e w h e r e , i s t h a t F u r t h appears t o n e g l e c t t h e 
p o s s i b l e c o n t r i b u t i o n o f s i g n language i n t h e development o f l o g i c a l 
thought„ and y e t he h i m s e l f r e f e r s t o s i g n language as t h e ' t r u e ' 
language o f t h e d e a f , ( 1 9 6 6 a ) . 
C h i l d r e n w i t h n o r m a l h e a r i n g b e g i n t o t a l k around t h e age o f 
18 months t o 2 y e a r s . When h e a r i n g i s s u b s t a n t i a l l y i m p a i r e d f r o m 
an e a r l y age, v e r b a l language i s o n l y l e a r n e d w i t h a g r e a t d e a l o f 
d i f f i c u l t y . As F u r t h (1964, p. 147) w r o t e about deaf c h i l d r e n : 
"They a r e a p p a r e n t l y n o r m a l c h i l d r e n g r o w i n g up i n a s o c i e t y and c u l t u r e 
w h i c h i s i n t i m a t e l y bound up w i t h language d e s p i t e t h e f a c t t h a t t h e y 
t h e m s e l v e s have had m i n i m a l d i r e c t exposure t o t h e a l l - p e r v a d i n g 
l i n g u i s t i c e n v i r o n m e n t . " 
Normal h e a r i n g i s a ne c e s s a r y p r e - c o n d i t i o n o f l e a r n i n g t o speak 
norma11y s and u n t i l around t h e age o f 6, h e a r i n g c h i l d r e n d e v e l o p 
t h e i r v e r b a l language f r o m an o r a l i n p u t , t h e v i s u a l a s p e c t s a r e v e r y 
much a secondary f e a t u r e . Broadbent (1958, p.3) w r o t e : " I t i s t h e ear 
w h i c h i s p r i m a r y i n t h e development o f language, and w r i t t e n a l p h a b e t s 
a r e s econdary." I f t h e a u d i t o r y system i s i m p a i r e d t h e n t h e n a t u r a l 
c o m m u n i c a t i o n system i s d i s r u p t e d and one m i g h t e x p e c t t o f i n d 
f u n d a m e n t a l d i f f e r e n c e s i n areas o f c o g n i t i o n i n v o l v i n g language. The 
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language problems o f deaf c h i l d r e n and a d u l t s have r e c e i v e d a 
c o n s i d e r a b l e amount o f a t t e n t i o n ( e . g . A l t e r m a n , 1970; Brown & Mecham, 
1961; F u r t h , 1964; M c N e i l l , 1966a) p r o b a b l y more t h a n any o t h e r s i n g l e 
p r o b l em a s s o c i a t e d w i t h d e a f n e s s , b u t t h e n language i s a c r i t i c a l 
f e a t u r e o f human b e h a v i o u r . 
Speech, t h e a c t u a l a r t i c u l a t i o n o f sounds and words, i s i n f a c t 
n o t a r e l i a b l e i n d i c a t o r o f l i n g u i s t i c competence. A deaf c h i l d w i t h 
good speech does n o t n e c e s s a r i l y have good language, and c o n v e r s e l y , 
a deaf c h i l d w i t h good language does n o t n e c e s s a r i l y have good speech. 
I n most cases t h e p r e l i n g u a l l y deaf c h i l d however, i s n o t o n l y w i t h o u t 
i n t e l l i g i b l e speech, b u t l a c k s a l s o an e x t e n s i v e v o c a b u l a r y and knowledge 
o f t h e s y n t a x and morphology o f E n g l i s h . A s e r i o u s l i n g u i s t i c 
r e t a r d a t i o n i s g e n e r a l l y f o u n d i n t h e p r o f o u n d l y and s e v e r e l y p r e l i n g u a l l y 
deaf i r r e s p e c t i v e o f how t h e y a r e t a u g h t - whether by ' o r a l ' , 'manual' 
o r 'combined' methods. T h i s f a c t i s emphasised t i m e and t i m e a g a i n by 
F u r t h (1966a)who w r o t e : " T h e f a c t i s t h a t under p r e s e n t e d u c a t i o n a l 
systems t h e v a s t m a j o r i t y o f persons b o r n deaf do n o t a c q u i r e 
f u n c t i o n a l language competence even a f t e r u n d e r g o i n g many y e a r s o f 
i n t e n s i v e t r a i n i n g " ( p . 1 3 ) , and "For a l l p r a c t i c a l p u r p o s e s , however, 
t h e t y p i c a l deaf p e r s o n , whether c h i l d o r a d u l t , i s a language d e f i c i e n t 
p e r s o n b o t h i n h i s p r e s e n t f u n c t i o n i n g and i n p a s t e x p e r i e n c e " ( p . 15). 
F u r t h was u s i n g a s a t i s f a c t o r y command o f ' c o r r e c t ' E n g l i s h as h i s 
c r i t e r i o n . 
T h i s v i e w however, i s n o t shared by a l l , as i l l u s t r a t e d by I v i m e y 
(1973) i n an a r t i c l e e n t i t l e d 'Teach your c h i l d t o be deaf and dumb'. 
T h i s was i n c l u d e d i n t h e i n f l u e n t i a l magazine ' T a l k ' , w h i c h i s p u b l i s h e d 
by the N a t i o n a l Deaf C h i l d r e n ' s S o c i e t y and c i r c u l a t e d w i d e l y among 
p a r e n t s o f deaf c h i l d r e n . W i t h o u t any da t a o r r e s e a r c h t o s u p p o r t h i s 
argument, he w r o t e : "The f a c t t h a t many deaf c h i l d r e n do a c q u i r e normal 
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language shows t h a t i t can be done. Deafness i s not a t o t a l b a r r i e r -
i t j u s t makes t h e p a t h o f l e a r n i n g a b i t r o u g h e r " ( p . 2 3 ) . I v i m e y , 
a l e c t u r e r i n t h e e d u c a t i o n o f deaf c h i l d r e n a t the London I ' n i v e r s i t y I n s t i t u t e 
o f E d u c a t i o n , c e r t a i n l y m i n i m i s e s t h e language d i f f i c u l t i e s o f t h e 
d e a f . He seems t o have g e n e r a l i s e d f r o n p a r t i c u l a r c h i l d r e n and 
assumed t h i s t o be t r u e f o r a l l c a t e g o r i e s o f d e a f n e s s . F u r t h (1966a) 
on t h e o t h e r hand, appears t o have been more aware o f i n d i v i d u a l 
d i f f e r e n c e s and the ' f a c t o r s t h a t a re v i t a l l y i m p o r t a n t i n any p r a c t i c a l 
assessment ( s u c h as was made by I v i m e y ) , when l i e w r o t e : 
The o c c a s i o n a l deaf a d u l t who i s t h o r o u g h l y a t home i n 
E n g l i s h has e i t h e r l o s t h i s h e a r i n g a f t e r t h e e s t a b l i s h -
ment o f language o r does n o t have so s e r i o u s a h e a r i n g 
l o s s as t o be j u s t i f i a b l y c l a s s i f i e d among t h e d e a f , o r 
f i n a l l y , he may be an e x c e p t i o n , ( p . 15) 
There i s t h e n a t p r e s e n t no g e n e r a l agreement i n t h e c u r r e n t 
l i t e r a t u r e on t h e e f f e c t s o f deafness on language and c o g n i t i v e 
development, an area t h a t r e q u i r e s f u r t h e r r e s e a r c h . Most people 
however, do agree t h a t t h e p r o f o u n d l y and s e v e r e l y p r e l i n g u a l l y deaf 
a r e c l e a r l y d e f i c i e n t i n t h e i r v e r b a l language a b i l i t y and t h a t t h i s , 
as we s h a l l see, i s r e f l e c t e d i n o t h e r ways b e s i d e s t h e i r o r a l 
language - i n t h e i r r e a d i n g and a b i l i t y t o express themselves 
c o r r e c t l y i n w r i t t e n language. I t must however be remembered t h a t 
t h i s l a c k o f v e r b a l language does n o t mean t h a t t h e deaf are d e p r i v e d 
o f a l l s y m b o l i c b e h a v i o u r . The deaf a r e n o t o n l y l i n g u i s t i c a l l y 
r e t a r d e d b u t l i n g u i s t i c a l l y d i f f e r e n t . 
2.1.2 W r i t t e n language. W r i t t e n language i s t h e p r o d u c t o f language 
e x p e r i e n c e . The h e a r i n g i n d i v i d u a l makes use o f accumulated e x p e r i e n c e 
and may e n c o u n t e r phrases i n n u m e r a b l e t i m e s t h r o u g h h e a r i n g and 
r e a d i n g , w h i l s t t h e deaf c h i l d f r e q u e n t l y l a c k s s u f f i c i e n t e x p e r i e n c e 
o f the c o r r e c t f o r m , and i s t h e r e f o r e , r e t a r d e d i n v e r b a l language 
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g e n e r a l l y . The deaf f r e q u e n t l y do n o t manage t o master t h e b a s i c 
s t r u c t u r e s o f v e r b a l language, which i s c l e a r l y r e f l e c t e d i n t h e i r 
w r i t t e n e x p r e s s i o n - c o u n t l e s s g r a m m a t i c a l e r r o r s a r e made- a s t r i k i n g 
d e p a r t u r e f r o m s t a n d a r d E n g l i s h . T h i s i s a problem t o w h i c h we w i l l 
be r e t u r n i n g i n Chapter 6. 
2.1.3 Reading. Reading i n v o l v e s t h e p e r c e p t i o n and r e c e p t i o n o f 
v e r b a l language i n p r i n t , and i s a v e r y complex s e r i a l s k i l l i n v o l v i n g 
b o t h v i s u a l and p h o n o l o g i c a l p a t t e r n s . U s u a l l y a c h i l d l e a r n s t o read 
words and language w i t h w h i c h he has a l r e a d y had e x t e n s i v e o r a l 
e x p e r i e n c e and w i t h w h i c h he i s t h e r e f o r e a l r e a d y f a m i l i a r . A h e a r i n g 
p e r s o n l e a r n s t o a s s o c i a t e the v i s u a l p a t t e r n w i t h t h e a u d i t o r y speech 
sound o f t h e spoken word; a number o f p s y c h o l o g i s t s , l i k e Gibson and 
Downing, are i n f a c t t r y i n g t o produce an adequate, w o r k i n g model o f 
t h i s process o f l e a r n i n g t o r e a d , b u t as y e t t h e r e i s no s i m p l e , 
g e n e r a l l y accepted model. 
A deaf c h i l d however, must l e a r n t o r e a d w i t h o u t t h e b e n e f i t o f 
a w e a l t h o f p r e v i o u s a u d i t o r y v e r b a l e x p e r i e n c e . The deaf c h i l d may 
l e a r n t o a s s o c i a t e t h e w r i t t e n word w i t h t h e ' f e e l ' o f t h e a r t i c u l a t e d 
w o rd, o r the s i g h t o f t h e word on t h e l i p s o f a n o t h e r p e r s o n , o r t h e 
o b j e c t i t s e l f , o r an image o f the o b j e c t , o r t h e s i g n , o r t h e f i n g e r -
s p e l l e d r e p r e s e n t a t i o n o f t h e word. Some people b e l i e v e t h a t a f t e r a 
deaf c h i l d has l e a r n e d t o r e a d , a l l h i s / h e r problems are s o l v e d . For 
example Fowler (1974, p. 2) w r o t e : "Those who a r e deaf or s e v e r e l y 
h a r d o f h e a r i n g l e a r n t o speak o n l y w i t h g r e a t d i f f i c u l t y ' ; b u t as soon 
as they can be t a u g h t t o read and w r i t e t h e y p i c k up a knov.ledge o f 
language which may be p e r f e c t except i n i t s p h o n e t i c m a n i f e s t a t i o n " . 
T h i s s t a t e m e n t c o u l d n o t be f u r t h e r from the a c t u a l s i t u a t i o n and i s 
i n d i r e c t c o n t r a s t t o t h e r e p e a t e d emphases made by F u r t h (1966a) and 
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quoted i n s e c t i o n 2.1.1, of the l a c k of v e r b a l language i n deaf c h i l d r e n 
and a d u l t s . 
A c h i l d w i t h a language d e f i c i t owing to severe or profound 
p r e l i n g u a l deafness w i l l have g r e a t d i f f i c u l t y l e a r n i n g to read. Low 
read i n g attainments are n e a r l y u n i v e r s a l i n the deaf, and provide some 
i n d i c a t i o n of the d i f f i c u l t i e s encountered by c h i l d r e n who have not 
l e a r n e d language' through h e a r i n g . F u r t h (1966b) undertook a comprehensive 
survey of the reading a b i l i t y of about 5,000 deaf c h i l d r e n i n the United 
S t a t e s , aged between 10*2 and 16*a. He reported that by the age of I6h, 
only 12% scored a t Grade 4.9 or b e t t e r (a reading age of about 11 y e a r s ) 
based on h e a r i n g norms, and he suggested t h a t t h i s l e v e l "was a r b i t r a r i l y 
chosen as a reasonable c u t - o f f point between those p u p i l s who appear to 
have reached a f u n c t i o n a l l y u s e f u l a b i l i t y to read, v e r s u s those who 
may know some vocabulary and do some i n t e l l i g e n t guessing but can h a r d l y 
be s a i d to know the language as expressed i n w r i t t e n E n g l i s h " . ( F u r t h , 
1966b, p.461). 
The concept of ' f u n c t i o n a l l i t e r a c y ' , which F u r t h (1966b) has 
suggested i s reached a t the end of the 4th Grade i n the United S t a t e s , 
i . e . a r e a d i n g age of about 11 y e a r s , i s one that i s c u r r e n t l y being 
d i s c u s s e d . There has been g e n e r a l concern about the r e a d i n g standards 
of our own n a t i o n , which i s r e f l e c t e d i n the r e c e n t p u b l i c a t i o n of the 
most s i g n i f i c a n t document on reading to appear f o r many y e a r s ( B u l l o c k , 
1975). B u l l o c k summarises a number of viewpoints on the i s s u e of 
' f u n c t i o n a l l i t e r a c y ' , i n c l u d i n g t h a t of Moyle (1973) who regards a 
r e a d i n g age of 13 as n e c e s s a r y to read the s i m p l e s t of the d a i l y 
newspapers w i t h 'a reasonable l e v e l of comprehension'. B u l l o c k a l s o 
r e f e r s to the 1950 M i n i s t r y of E d u c a t i o n booklet i n which an i l l i t e r a t e 
person i s d e f i n e d as someone w i t h a reading age of l e s s than 7, and 
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a s e m i - l i t e r a t e w i t h a r e a d i n g age of between 7 and 9 y e a r s on the 
Watts-Vernon t e s t . I t i s c l e a r t h e r e f o r e , t h a t a s i n g l e c r i t e r i o n 
of l i t e r a c y has not been agreed upon, but i s more a matter of o p i n i o n 
a t the present time, and the opinions d i f f e r w i d e l y . Whatever the 
c r i t e r i o n , deaf c h i l d r e n a r e not a b l e to read as w e l l as t h e i r h e a r i n g 
peers,<and t h e i r r e a d i n g ages a r e i n d i c a t i v e of t h e i r competence w i t h 
v e r b a l language. As F u r t h (1966b) wrote: "The measurement of r e a d i n g 
d i s a b i l i t y presupposes a l i n g u i s t i c competence which i s not present 
i n the deaf. The low r e a d i n g l e v e l of the deaf does not c o n s t i t u t e 
a reading d e f i c i e n c y but l i n g u i s t i c incompetence" (p.462). 
Conrad (19771?) reported e q u a l l y gloomy f i n d i n g s from the r e s u l t s 
of a r e c e n t survey of the reading achievements of 355 profoundly deaf 
c h i l d r e n of s c h o o l - l e a v i n g age (15-16^ y e a r s o l d ) throughout t h i s 
country. He found t h a t over h a l f of the p o p u l a t i o n sample w i t h a h e a r i n g 
l o s s of a t l e a s t 85dB, had a reading age of l e s s than 7.6, t h a t i s 
t h e i r r eading achievement i s l e s s than t h a t of the average 7*3 -year -old 
c h i l d w i t h normal hearing,based on s t a n d a r d i s e d measures of reading 
a b i l i t y . Both these r e s e a r c h s t u d i e s p i n - p o i n t and agree upon the v e r y 
s p e c i f i c and s u b s t a n t i a l r e a d i n g d e f i c i e n c y of profoundly and s e v e r e l y 
p r e l i n g u a l l y deaf c h i l d r e n . 
The problem i s not however s t r a i g h t f o r w a r d , f o r the average 9-year 
o l d deaf c h i l d has a r e a d i n g age of 7, and y e t when he or she l e a v e s 
s c h o o l , h i s or her r e a d i n g a b i l i t y w i l l have improved v e r y l i t t l e i n 
s p i t e of the i n t e r v e n i n g y e a r s o f s c h o o l i n g . T h i s p a r t i c u l a r l y s t r i k i n g 
f i n d i n g has been r e p o r t e d by s e v e r a l independent r e s e a r c h e r s . For example, 
Wrightstone, Aronow and Moskowitz (1963) found i n t h e i r study of over 
5,000 deaf students t h a t the mean Grade e q u i v a l e n t s c o r e s only i n c r e a s e d 
from 2.8 to 3.5 y e a r s i n the 6 y e a r s between the ages of 10*5 and 16*2. 
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S i m i l a r l y , Vernon (1969) a l s o reported that the average g a i n i n 
reading a b i l i t y was l e s s than one year between the ages of 10 and 16 
y e a r s . For some reason the r e l a t i v e l y good s t a r t to l e a r n i n g to read 
i s not c o n s o l i d a t e d ; t h i s i s one of the problems t h a t i s c u r r e n t l y being 
i n v e s t i g a t e d by the deaf r e s e a r c h group i n the Psychology Department 
of Nottingham U n i v e r s i t y (1976-1981). 
Thus teaching a deaf c h i l d to read i s not the easy s o l u t i o n to 
language problems t h a t i t might a t f i r s t appear to be. The input of 
w r i t t e n language may be v i s u a l , and t h e r e f o r e , t h e o r e t i c a l l y e a s i l y 
p e r c e i v e d by deaf c h i l d r e n , but i t i s the more b a s i c u n d e r l y i n g 
l i n g u i s t i c incompetence t h a t causes the l e a r n i n g d i f f i c u l t i e s and 
c r e a t e s the rea d i n g d e f i c i e n c y . 
2„1„4 I n t e l l e c t u a l f u n c t i o n i n g and s t u d i e s of the i n t e l l i g e n c e of 
deaf c h i l d r e n . The t r a d i t i o n a l way of a s s e s s i n g i n t e l l e c t u a l 
development i s by e v a l u a t i o n of performance on s t a n d a r d i s e d t e s t s 
which purport to measure i n t e l l e c t u a l a b i l i t y . T e s t s of s o - c a l l e d 
' i n t e l l i g e n c e * have been a d m i n i s t e r e d to deaf c h i l d r e n f o r over 60 
y e a r s - P i n t n e r and P a t e r s o n (1915, 1916, 1917) were probably the 
pioneers i n t h i s f i e l d . S i n c e these e a r l y days some 50 or more 
comparative s t u d i e s of the i n t e l l i g e n c e of deaf c h i l d r e n have been 
c a r r i e d o ut, and th e r e has been much d i s c u s s i o n concerning the 
r e l a t i o n s h i p between deafness and i n t e l l i g e n c e . The r e f e r e n c e made 
by P i n t n e r and P a t e r s o n ' (1918, p. 10) to the "mental i n f e r i o r i t y of 
the deaf" t y p i f i e s the r a t h e r unfortunate, but non e t h e l e s s common, 
misconception t h a t deafness i s a s s o c i a t e d w i t h l a c k of i n t e l l i g e n c e 
and g e n e r a l s t u p i d i t y ; a misconception t h a t has a r i s e n through ignorance 
and a l s o as a r e s u l t of the use of i n a p p r o p r i a t e t e s t s . I n deaf 
c h i l d r e n v e r b a l language a b i l i t y i s not a r e l i a b l e index of t h e i r 
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m e n t a l / i n t e l l e c t u a l c a p a c i t y , and one needs t h e r e f o r e , to d i s t i n g u i s h 
between measures of mental a b i l i t y as judged by 'performance' (or non-
v e r b a l ) tests„ and measures of language a b i l i t y r e f l e c t e d by t h e i r 
s c o r e s on ' v e r b a l ' t e s t s . Profoundly and s e v e r e l y p r e l i n g u a l l y deaf 
c h i l d r e n w i l l o b v i o u s l y appear v e r y r e t a r d e d on v e r b a l t e s t s as i s a l s o 
r e f l e c t e d by t h e i r reading achievements. 
Vernon (1968) reviewed 50 y e a r s of r e s e a r c h on the i n t e l l i g e n c e 
of deaf and hard-of-hearing c h i l d r e n ( h i s term f o r the p a r t i a l l y 
h e a r i n g ) and concluded that the range of i n t e l l i g e n c e among those w i t h 
a profound h e a r i n g l o s s was as gr e a t as the range among 'normal' 
he a r i n g people on t e s t s which do not r e q u i r e s p e c i f i c v e r b a l p r o f i c i e n c y . 
I t i s on l y when r e s e a r c h e r s draw t h e i r c o n c l u s i o n s about the g e n e r a l 
i n t e l l i g e n c e and the i n t e l l e c t u a l a b i l i t y of deaf c h i l d r e n from the 
r e s u l t s of t e s t s which r e l y h e a v i l y on v e r b a l i n s t r u c t i o n s , and the 
comprehension of v e r b a l m a t e r i a l , t h a t a ge n e r a l i n f e r i o r i t y i s 
re p o r t e d . Such f i n d i n g s a r e not c o n t r a d i c t o r y , but merely r e f l e c t the 
d i f f e r e n t nature of the t e s t and the poor v e r b a l a b i l i t i e s of deaf 
people. 
No d i r e c t r e l a t i o n s h i p , has been found between the degree of 
hea r i n g l o s s and I.Q., or age of onset of deafness and I.Q. However, 
i t seems t h a t t h e r e may be a r e l a t i o n s h i p between s l i g h t mental 
r e t a r d a t i o n and deafness i n a few i n d i v i d u a l s which i s not c a u s a l , but 
~dus~to"common a e t i o l o g y bringing^about both the deafness and the 
r e t a r d a t i o n . 
2.1.5 Current r e s e a r c h s t u d i e s of the t h i n k i n g p r o c e s s e s of deaf people. 
The i n f l u e n c e of v e r b a l and non-verbal language on c o g n i t i v e and i n t e l l e c t u a l 
development i s one of the most i n t r i g u i n g problems i n psychology. Psycho-
l o g i s t s have r e a l i s e d the opportunity o f f e r e d by the presence of 
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l i n g u i s t i c a l l y abnormal people, to t e s t t h e i r t h e o r i e s concerning the 
i n f l u e n c e of v e r b a l language on v a r i o u s c o g n i t i v e a c t i v i t i e s subsumed 
under the more g e n e r a l heading ' t h i n k i n g ' . 
Today, the major c h a l l e n g e i s to d i s c o v e r more about the c o g n i t i v e 
f u n c t i o n i n g of profoundly and s e v e r e l y p r e l i n g u a l l y deaf people. Research 
i n t o the t h i n k i n g p r o c e s s e s of deaf i n d i v i d u a l s was begun i n e a r n e s t 
by F u r t h (1964, 1966a) and l a t e r taken up by Conrad (1970), but i s 
s t i l l i n i t s e a r l y s t a g e s . As Conrad (1970, p.179) wrote: 
I t i s an ele g a n t and d e c e p t i v e l y simple q u e s t i o n that 
F u r t h (1964) a s k s : what do deaf people t h i n k i n ? ... 
w h i l s t F u r t h and h i s c o l l a b o r a t o r s continue t h e i r 
t r e n c h a n t s t u d i e s of t h i n k i n g i n the deaf, the qu e s t i o n 
of what they t h i n k i n remains e l u s i v e . 
He concluded: "That the deaf w i t h l i t t l e o v e r t speech, l e a r n 
to t h i n k i s s e l f - e v i d e n t , what they do i t i n remains a c h a l l e n g e 
w i t h perhaps f a r - r e a c h i n g i m p l i c a t i o n s " (p. 194). Statements such as 
these are q u i t e as t r u e i n 1979 as they were a t the beginning of the 
decade. But c e r t a i n l y there i s a v e r y r e a l need to study, and to 
understand more f u l l y , the medium of thought of deaf c h i l d r e n (which 
may d i f f e r a c c o r d i n g to the i n d i v i d u a l ) , and apply the f i n d i n g s to 
f u t u r e e d u c a t i o n a l programmes. Lev i n e (1976), i n her r e c e n t e v a l u a t i o n 
of p o s s i b l e c o n t r i b u t i o n s of psychology to our understanding of de a f n e s s , 
has a l s o pinpointed the need f o r r e s e a r c h which aims to d i s c o v e r some 
of the b a s i c p r o c e s s e s involved i n deaf i n f o r m a t i o n p r o c e s s i n g , s o t h a t 
we might b e g i n to understand the reasons f o r the r e l a t i v e l y poor 
l e a r n i n g achievement of the deaf g e n e r a l l y . 
.The whole q u e s t i o n concerning the r e l a t i o n s h i p between language 
and i n t e r n a l language, speech and i n t e r n a l speech, i s being s t u d i e d i n 
h e a r i n g as w e l l as i n deaf persons. Most 'normal' hea r i n g people appear 
to make s u b s t a n t i a l use of s i l e n t speech as t h e i r i n t e r n a l language, 
p a r t i c u l a r l y i n v e r b a l t a s k s . Conrad ( 1 9 7 6 a ) r e c e n t l y spoke on t h i s 
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important q u e s t i o n a t a conference, and i s worth quoting a t len g t h f o r 
h i B c l e a r statement of the major i s s u e s . He s a i d : 
One t h i n g we know i s th a t i n t e r n a l speech i s h e l p f u l over 
a wide range of c o g n i t i v e o p e r a t i o n s . What we don't know i s 
whether any i n t e r n a l i s e d language w i l l do e q u a l l y w e l l . I n 
p a r t i c u l a r we don't begin to know what happens when a c h i l d 
i s c o n c u r r e n t l y l e a r n i n g two modes of the same language -
l i k e speech and a s i g n mode. C r u c i a l l y , does he develop 
i n t e r n a l language i n both modes - and do they f a c i l i t a t e or 
i n t e r f e r e with each other? Or does he develop j u s t one - and 
which one, because t h a t ' s the one h e ' l l t h i n k i n . (p. 151). 
The problem has c e r t a i n l y been v e r y l u c i d l y formulated f o r us here by 
Conrad. I t i s a v e r y d i f f i c u l t f i e l d w i t h i n which to operate, with 
many problems, many que s t i o n s to be asked, and as yet,few answers, but 
i t i s a c h a l l e n g i n g a r e a i n t o which some r e s e a r c h e r s a r e moving, 
i n c l u d i n g the pr e s e n t w r i t e r . 
2.2 The problems encountered w h i l s t working with deaf c h i l d r e n . 
Deafness i s a v e r y heterogeneous c o n d i t i o n and so one should not 
take a l l deaf persons and p l a c e them i n a s i n g l e c ategory, f o r t h e r e 
a r e g r e a t d i f f e r e n c e s according to the degree of hear i n g l o s s , the 
time of onset of deafness - whether p r e l i n g u a l or p o s t l i n g u a l w i t h 
the c u t - o f f d e f i n e d as two y e a r s of age, the f a m i l y background of deaf-
ness, and the d i f f e r e n t methods of communication used a t home and i n 
the s c h o o l s . There i s t h e r e f o r e , no such t h i n g as a t y p i c a l deaf 
c h i l d , or group of deaf people, and any f i n d i n g s obtained from studying 
a small sample of deaf c h i l d r e n i n t e n s i v e l y cannot be g e n e r a l i s e d to 
other groups of deaf c h i l d r e n from d i f f e r e n t s c h o o l s . 
Working w i t h deaf c h i l d r e n means that one has a b u i l t - i n 
communication problem. I t i s , I b e l i e v e , v e r y important to communicate 
d i r e c t l y w i t h the deaf c h i l d being t e s t e d , r a t h e r than v i a an i n t e r p r e t e r . 
One needs t h e r e f o r e , to have experience and knowledge of the v a r i o u s 
methods of communication used by the p a r t i c u l a r group being t e s t e d . 
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I n the t e s t s i t u a t i o n , the experimenter needs to be a b l e to i n t e r p r e t 
and understand the c h i l d r e n , without c o n t i n u a l r e p e t i t i o n and 
e x p l a n a t i o n on t h e i r p a r t , and whatever mode of communication they 
choose to employ. I t may e a s i l y take up to a year before one can cope 
adequately w i t h t h i s type of s i t u a t i o n . E f f e c t i v e communication i s 
t h e r e f o r e a b a s i c n e c e s s i t y , and i s a very demanding requirement. 
I n s p i t e of the above, the understanding of deaf c h i l d r e n can 
s t i l l p r e sent a major problem, and misunderstandings may a l l too 
e a s i l y a r i s e . F u r t h (1966a) quoted a t y p i c a l example of such a s i t u a t i o n 
which concerned the use, and understanding, of the word 'more'. The 
young deaf c h i l d i n q u e s t i o n had only come a c r o s s t h i s word a t meal 
times , to i n d i c a t e the d e s i r e f o r a bigger, or a second-helping. 
T h e r e f o r e , when faced w i t h two p i l e s of d r i e d beans, one p i l e o b v i o u s l y 
much l a r g e r than the o t h e r , and asked by the experimenter which p i l e 
had more beans, the c h i l d r e p l i e d t h a t i t was the s m a l l e r of the two 
p i l e s . T h i s response seemed s u r p r i s i n g u n t i l i t was r e a l i s e d t h a t the 
c h i l d had understood and responded to the q u e s t i o n 'which needs more?' 
i n s t e a d of answering the a c t u a l q u e s t i o n 'which p i l e has more?'. One 
needs t h e r e f o r e to be c o n t i n u a l l y aware of p o s s i b l e sources of 
misunderstanding, such as the one quoted above, i n order to begin to 
understand the l o g i c and r e a s o n i n g of the c h i l d r e n , and i n t e r p r e t 
r e s u l t s i n a more meaningful way. To work as a complete ' s t r a n g e r ' 
to the~system and to the deaf community i s , i n my view, t o t a l l y 
inadequate, and can a l l too e a s i l y l e a d to f a l s e or s u p e r f i c i a l 
c o n c l u s i o n s being drawn. 
The s a t i s f a c t o r y matching of a sample of h e a r i n g and deaf c h i l d r e n 
i s another major problem. I t i s v e r y d i f f i c u l t to make meaningful 
comparisons between d i f f e r e n t groups. For example, as a l r e a d y mentioned, 
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most deaf c h i l d r e n have s i g n i f i c a n t l y lower reading ages compared to 
h e a r i n g c h i l d r e n of a s i m i l a r age. I t i s t h e r e f o r e , v i r t u a l l y i m p o s s i b l e 
to c o n t r o l f o r reading ages and c h r o n o l o g i c a l ages. At b e s t , the 
matching of c o n t r o l groups f o r the r e l e v a n t f a c t o r s can only be an 
approximation of l i m i t e d v a l i d i t y . F r e q u e n t l y , l i t t l e , or no p r o v i s i o n 
i s made 0 or can be made, to c o n t r o l the c o u n t l e s s v a r i a b l e s t h a t a r e 
l i k e l y to c o n t r i b u t e to t e s t performance. 
Probably the g r e a t e s t problem of a l l i s g a i n i n g a c c e s s to a deaf 
school f o r a long period of s a y , t h r e e y e a r s . I t i s not always easy to 
o b t a i n the cooperation from a l l the t e a c h e r s concerned, or have the 
n e c e s s a r y freedom to mix f r e e l y w i t h i n the s c h o o l . To achieve the 
d e s i r e d l e v e l of i n t e g r a t i o n r e q u i r e s p e r s i s t e n c e and p a t i e n c e , and 
a c e r t a i n commitment, f o r i t can be a v e r y time-consuming and absorbing 
a c t i v i t y . General f a m i l i a r i s a t i o n w i t h the t e a c h i n g methods and day-to-' 
day running of the s c h o o l , and a l s o the e x t r a - c u r r i c u l a r a c t i v i t i e s , 
were a l l deemed to be v e r y important f o r a r e a l i s t i c and competent' 
assessment of the school environment and the c h i l d r e n w i t h i n i t . 
The p a r t i c i p a n t - o b s e r v e r approach, combining i n s i g h t and d e t a i l e d 
knowledge of the deaf c h i l d r e n with whom one i s working,with the s k i l l s 
of an o b j e c t i v e experimental p s y c h o l o g i s t , can i t s e l f c r e a t e problems. 
One r i s k s immersion i n the problems and l o c a l p o l i t i c s , and becoming 
as i n v o l v e d as the personnel w i t h i n the f i e l d . T h i s can make i t 
d i f f i c u l t to m a i n t a i n the primary s c i e n t i f i c goal o b j e c t i v i t y , a b s o l u t e l y 
e s s e n t i a l i f the r e s e a r c h i s to c a r r y any g e n e r a l v a l i d i t y . 
2.2.1 Working w i t h deaf c h i l d r e n - some s p e c i a l t e s t i n g requirements. 
The problems of working w i t h c h i l d r e n and u s i n g them as experimental 
s u b j e c t s are accentuated when working w i t h deaf c h i l d r e n . They a r e 
f r e q u e n t l y v e r y anxious and l a c k i n g i n confidence i n an u n f a m i l i a r 
s i t u a t i o n f a c e d w i t h an u n f a m i l i a r t a s k . I t may take longer, and 
r e q u i r e g r e a t e r i n g e n u i t y to e s t a b l i s h the v i t a l rapport t h a t i s 
n e c e s s a r y b e f o r e one begins each t e s t s e s s i o n . 
Great c a r e needs to be taken over the i n s t r u c t i o n s , the important 
p o i n t s need to be s t r e s s e d r e p e a t e d l y . No s e t or standard form of 
i n s t r u c t i o n s i s p r a c t i c a l and many p r a c t i c e t r i a l s a r e h e l p f u l to 
ensure adequate understanding. I t i s however v e r y d i f f i c u l t to be 
c e r t a i n t h a t the apparent understanding of deaf c h i l d r e n i s i n f a c t 
r e a l understanding. Many deaf i n d i v i d u a l s have developed a s e t f o r 
compliance w i t h h e a r i n g people, and t h i s can be very m i s l e a d i n g f o r 
a r e s e a r c h e r . An experimenter i s only i n t e r e s t e d i n the i n c o r r e c t 
responses t h a t occur as a r e s u l t of the o p e r a t i n g c h a r a c t e r i s t i c s of 
the s u b j e c t ' s i n f o r m a t i o n p r o c e s s i n g system, and not those due to 
f a i l u r e to understand the t a s k . I f a ta s k c o n t a i n s a strong l i n g u i s t i c 
component„ p a r t i c u l a r l y i n i t s i n s t r u c t i o n s , then the r e s u l t s w i l l 
merely r e f l e c t the poor l i n g u i s t i c a b i l i t y of the c h i l d who i s deaf, 
r a t h e r than h i s a b i l i t y to perform the ta s k . I t i s s i m i l a r to judging 
the performance of a he a r i n g c h i l d u s i n g a t e s t , the i n s t r u c t i o n s of 
which a r e d e l i v e r e d i n a language t h a t the c h i l d i s unable to understand, 
say Japanese] Obviously i t i s not always p o s s i b l e to c r e a t e s i t u a t i o n s 
i n which a l l l i n g u i s t i c behaviour i s suspended, but i t i s p o s s i b l e to 
c o n t r i v e c i r c u m s t a n c e s i n which spoken language i s not an e s s e n t i a l p a r t 
of t h e - e s p e r i m e n t a l n s i t u a t r i o n , and overt" v e r b a l i s a t i o n s a r e not a 
n e c e s s a r y p a r t of the proceedings. For a deaf person ' v e r b a l ' t h i n k i n g 
may be the image of a w r i t t e n word, or the word seen on the l i p s of 
another person, a f i n g e r s p e l l e d word, or a s i g n . I t i s t h e r e f o r e 
important to s o r t out d i f f i c u l t i e s of t e s t a d m i n i s t r a t i o n and language 
competence from the problems of in f o r m a t i o n p r o c e s s i n g . 
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The t a s k s chosen f o r the t e s t s e s s i o n s should i d e a l l y a l l o w 
i n d i v i d u a l c h i l d r e n to approach the task and p r o c e s s the r e l e v a n t 
i n f o r m a t i o n as they choose. I f the experimental c o n d i t i o n s are 
manipulated too c l o s e l y then one may a l s o be manipulating the coding 
s t r a t e g i e s and the whole approach to the t a s k . For example, a s i t u a t i o n 
could be designed i n which o n l y v i s u a l coding was a p p l i c a b l e and no 
v e r b a l coding was p o s s i b l e , and as a r e s u l t one might conclude t h a t the 
s u b j e c t s could only code i n f o r m a t i o n v i s u a l l y - an unfortunate 
c o n c l u s i o n r e f l e c t i n g the f l a w i n the o r i g i n a l d e s i g n r a t h e r them p r o c e s s i n g 
a b i l i t y of the experimental s u b j e c t s . 
S e r i o u s c o n s i d e r a t i o n of the i d e a s o r i g i n a l l y r a i s e d by Labov 
working i n the United S t a t e s with coloured c h i l d r e n i s a l s o h e l p f u l . He 
makes i t c l e a r that d i f f e r e n t approaches to methodology and t e s t i n g a re 
demanded, and these apply e q u a l l y to those who a r e working w i t h 
c o n g e n i t a l l y deaf c h i l d r e n and help to focus our i d e a s on some of the 
c r u c i a l problems t h a t present themselves. When working w i t h a deaf 
c h i l d one should not, I t h i n k , n e c e s s a r i l y i n f l i c t one's own norms and 
one's own language. Labov (1972) i n h i s book d e s c r i b i n g the "Language 
i n the Inner C i t y " , namely Bl a c k E n g l i s h V e r n a c u l a r , shows t h a t t h i s 
d i a l e c t i s based on a grammar th a t i s as r i c h a s , but a l s o d i f f e r e n t 
from, standard E n g l i s h . He argues t h a t o r d i n a r y methods of t e s t i n g the 
language a b i l i t i e s of Negro c h i l d r e n are inadequate^when the_-child__is 
g i v e n a standard t e s t i n a. school s e t t i n g by a white t e s t e r , and he 
b e l i e v e s that t h i s was r e s p o n s i b l e f o r the subsequent inadequate v e r b a l 
e x p r e s s i o n of the Negro c h i l d . An obvious analogy i s the p s y c h o l o g i s t 
who can hear, who i s a s t r a n g e r to the deaf s c h o o l , u n f a m i l i a r w i t h 
deaf c h i l d r e n , and who c a r r i e s out the t e s t procedure v i a an i n t e r p r e t e r . 
Labov assumes t h a t c o g n i t i v e competence i n a r e a s such as memory 
and language are m a n i f e s t i n the c h i l d ' s i n t e r a c t i o n w i t h h i s or her 
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n a t u r a l environment, whereas standard t e s t s , o r a formal t e s t s e t t i n g , 
may f a i l to e l i c i t t r u e a b i l i t i e s i n these a r e a s . T h i s might e x p l a i n 
p o s s i b l e d i s c r e p a n c i e s between everyday l i f e o b s e r v a t i o n s and t e s t 
r e s u l t s . The r e s e a r c h e r t h e r e f o r e , needs to be f a m i l i a r with the a b i l i t i e s 
of the deaf c h i l d r e n both i n s i d e and o u t s i d e the classroom, so th a t 
r e a l i s t i c demands and e x p e c t a t i o n s can be made during i n d i v i d u a l t e s t 
s e s s i o n s . One should i d e a l l y e v a l u a t e a l l ' t e s t ' measures of c o g n i t i v e 
s k i l l s by r e f e r e n c e to c o g n i t i v e a b i l i t i e s i n the n a t u r a l s e t t i n g , and, 
as Labov reminds us, one must always be c a r e f u l to d i s t i n g u i s h between 
a c h i l d ' s p o t e n t i a l a b i l i t y and h i s performance i n a giv e n s i t u a t i o n , 
e s p e c i a l l y when under t e s t c o n d i t i o n s . 
The importance of some of the p o i n t s d i s c u s s e d i n t h i s s e c t i o n 
i s c l e a r l y i l l u s t r a t e d by Goda's (1959 p. 375) post hoc r e a l i s a t i o n 
t h a t : 
The o r a l speaking t e s t may have been f e a r provoking to the 
s u b j e c t s s i n c e i t demanded a form of response which was some-
what f o r e i g n to them and one which they d i d not f e e l adequate 
i n h a n d l i n g . A f u r t h e r element i n c r e a t i n g f e a r was the 
presence of the experimenter, who was not only a normal h e a r i n g 
person and a s t r a n g e r but a l s o one who could not communicate 
with o r understand s i g n language. 
These then were some of the more important problems which were encountered 
when working with deaf c h i l d r e n , and which needed to be borne i n mind 
when a c t u a l l y p l a n n i n g , d e s i g n i n g and undertaking the present experimental 
i n v e s t i g a t i o n . On no account should these f a c t o r s ever be overlooked 
or d i s m i s s e d as unimportant. 
2.3 The deaf school i n which the study was conducted. 
2.3.1 A d e s c r i p t i o n of the s c h o o l . Northern Counties School f o r the Deaf 
i s a non-maintained s p e c i a l s c h o o l ; i t i s r e s i d e n t i a l (mainly on a weekly-
boarding b a s i s ) and i s l a r g e by deaf school standards, and long 
e s t a b l i s h e d ( 1 8 8 0 ' s ) . There were around 200 p u p i l s between the ages of 
2 and 17 during the period of t e s t i n g (1973-1976), of whom 120 were 
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boarders. I t i s a n o n - s e l e c t i v e s c h o o l , i n as much as t h e r e a r e no 
c l e a r l y d e f i n e d s e l e c t i o n c r i t e r i a used f o r admission to the s c h o o l . 
The c h i l d r e n a r e r e f e r r e d by the L.E.A. and a r e from a r e g i o n a l c a t c h -
ment a r e a . The s c h o ol i s d i v i d e d i n t o t h r e e s e p a r a t e departments, each 
of which i s run independently under i t s own Head of Department:Lower 
School (2-8 y e a r s ) ; Middle School (8-12 y e a r s ) ; Upper School (12-17 y e a r s ) . 
2.3.2 The sample of deaf c h i l d r e n t e s t e d . T e s t i n g was c a r r i e d out i n 
t h e Middle and Upper Schools only. There was no p r e c i s e minimum h e a r i n g -
l o s s c u t - o f f l e v e l f o r i n c l u s i o n i n t h e study; a l l the c h i l d r e n t e s t e d 
were however e i t h e r s e v e r e l y or profoundly deaf (hearing l o s s of a t l e a s t 
60 dB i n t h e b e t t e r e a r ) , and a l l had l o s t t h e i r h e a r i n g b e f o r e th e age 
of 2 , i . e . they were a l l p r e l i n g u a l l y deaf. The c h i l d r e n were sampled 
randomly w i t h the c o n s t r a i n t t h a t none of t h e c h i l d r e n t e s t e d had any 
o t h e r known major p h y s i c a l or i n t e l l e c t u a l d i s a b i l i t y or obvious emotional 
or b e h a v i o u r a l d i s t u r b a n c e t h a t would i n t e r f e r e i n any way w i t h performance 
on a p a r t i c u l a r t e s t . A l l t h e c h i l d r e n were c l a s s i f i e d as e d u c a t i o n a l l y 
deaf. Each c h i l d was t e s t e d i n d i v i d u a l l y . The m a j o r i t y of t h e c h i l d r e n 
came from c i t y homes of lower socio-economic s t a t u s as judged by p a r e n t a l 
occupation. 
A l l t h e c h i l d r e n t e s t e d had e i t h e r 'normal' v i s i o n , o r v i s i o n 
c o r r e c t e d t o w i t h i n 'normal' l i m i t s . Each c h i l d wore a h e a r i n g a i d 
i n d i v i d u a l l y s u i t e d t o t h e l o s s of h e a r i n g i n each ea r . I.Q. s c o r e s 
from non-verbal t e s t s of i n t e l l i g e n c e were taken from e x i s t i n g s c h o o l 
r e c o r d s , and r e p r e s e n t e d t h e r e f o r e , r e s u l t s from a v a r i e t y of t e s t s 
a d m i n i s t e r e d over time by s e v e r a l d i f f e r e n t t e s t e r s . These s c o r e s were 
probably not v e r y meaningful i n view of t h i s , but they d i d however 
i n d i c a t e t h a t the l e v e l of i n t e l l e c t u a l f u n c t i o n i n g was w i t h i n the 
'normal' range ( i . e . 80-120). The c h i l d r e n were c l a s s i f i e d as 'manual', 
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not on the b a s i s of t h e i r f a i l u r e to develop speech, but as a r e s u l t of 
the modes of communication and i n s t r u c t i o n emphasised w i t h i n the s c h o o l . 
Manual methods of communication a re t r a d i t i o n a l l y a s s o c i a t e d w i t h low 
i n t e l l e c t u a l f u n c t i o n i n g ( s ee 'Talk' Autumn 1970, No. 57, p. 11) yet i t 
i s ' n a t u r a l ' f o r the profoundly p r e l i n g u a l l y deaf c h i l d of deaf parents 
to s i g n and to f i n g e r s p e l l ; the c h i l d may be h i g h l y i n t e l l i g e n t (W.I.S.C. 
Performance S c o r e d 120)„ but may never be abl e to speak i n t e l l i g i b l y . 
Other c h i l d r e n w i t h i n the sample had i n t e l l i g i b l e speech and a r t i c u l a t i o n , 
r e l a t i v e to the t o t a l population and to the deaf population a t l a r g e . 
from what i s a l r e a d y known, deafness seems to f o r c e c h i l d r e n to 
use d i f f e r e n t s t r a t e g i e s to t h i n k and to s o l v e problems. The q u e s t i o n 
t h a t was asked throughout t h i s experimental study did not concern the way 
i n which the o v e r a l l deaf p o p u l a t i o n a t l a r g e remembered and processed 
information„ but how a p a r t i c u l a r sample, who p r e f e r r e d and chose to 
communicate manually, u s i n g s i g n language and f i n g e r s p e l l i n g , and who 
d i f f e r e d w i d e l y i n the i n t e l l i g i b i l i t y of t h e i r speech, how t h e s e 
i n d i v i d u a l s processed i n f o r m a t i o n . The present study was d i r e c t l y 
concerned w i t h the inn e r language and the t h i n k i n g a c t i v i t i e s t h a t 
mediate c o g n i t i v e f u n c t i o n i n g - the imagery t h a t was used and p r e f e r r e d -
and the i n d i v i d u a l d i f f e r e n c e s w i t h i n the sample of deaf c h i l d r e n s t u d i e d . 
2.4 An o u t l i n e of the present i n v e s t i g a t i o n . 
2..4.I The aims and l i m i t s . The aim of the present study was to 
i n v e s t i g a t e and f u r t h e r our understanding of the c o g n i t i v e f u n c t i o n i n g 
of a p a r t i c u l a r group of s e v e r e l y and profoundly p r e l i n g u a l l y deaf 
c h i l d r e n , aged between 8 and 16 y e a r s , who use 'manual' as w e l l a s ' o r a l ' 
methods of communication. The study was designed to have i n t r i n s i c 
i n t e r e s t and v a l u e , and to be of both p r a c t i c a l and t h e o r e t i c a l importance. 
Si n c e there a r e so many p o s s i b l e f a c t o r s which may i n f l u e n c e performance, 
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i n p a r t i c u l a r the e d u c a t i o n a l techniques and method(s) of communication 
i n u s e t which d i f f e r from school to s c h o o l , and a l s o w i t h i n a s i n g l e 
school over time, i t was n e c e s s a r y to l i m i t the scope of study. The 
f i n d i n g s cannot, t h e r e f o r e , be g e n e r a l i s e d to d i f f e r e n t groups of 
deaf c h i l d r e n . 
2.4.2 The scope of the study. The c o g n i t i v e f u n c t i o n s w i t h which 
t h i s study is-, most concerned i n c l u d e the p e r c e p t u a l p r o c e s s e s which 
provide the input i n t o the memory system, immediate memory coding, word 
p r o c e s s i n g , and the use and understanding of d i f f e r e n t forms of w r i t t e n 
language by the deaf c h i l d r e n . P e r c e p t i o n and memory a r e v i t a l l y 
important i n t e r a c t i n g p r o c e s s e s i n any l e a r n i n g a c t i v i t y and are e s s e n t i a l 
to l e a r n i n g , a s w e l l a s being involved i n some way i n t h i n k i n g . 
2.4.3 The background. The present work grew p a r t l y out of a study 
(Dawson, 1973) i n which memory r e c o g n i t i o n performance of profoundly 
deaf and he a r i n g school c h i l d r e n (12 to 14 years of age) was compared 
u s i n g a p r o b e - r e c a l l technique. The r e c o g n i t i o n performance of the deaf 
c h i l d r e n suggested t h a t they might be r e l y i n g on v i s u a l or shape cues 
f o r memorisation, s i n c e they made s i g n i f i c a n t l y more e r r o r s i n the sequences 
of v i s u a l l y s i m i l a r l e t t e r s , and were s u p e r i o r i n t h e i r a b i l i t y to 
r e c o g n i s e a b s t r a c t shapes compared to the he a r i n g c o n t r o l s . 
The aim throughout t h i s study was to employ a l r e a d y e s t a b l i s h e d 
experimental paradigms t h a t have, f o r the most p a r t , been t r i e d and found 
to be u s e f u l and i n f o r m a t i v e with h e a r i n g p e o p l e , i n an attempt to d i s c o v e r 
how a p a r t i c u l a r sample of deaf c h i l d r e n d i f f e r from 'normal' i n the ways 
i n which they process i n f o r m a t i o n . 
2.4.4 An o u t l i n e of the techniques used. Between the p e r c e p t i o n and 
r e c a l l of any information i t must be held i n memory. I n t e r n a l speech 
and speech coding i s an almost u n i v e r s a l f e a t u r e i n h e a r i n g persons over 
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the age of 5 (e.g. Conrad, 1972e) and h e l p s m a i n t a i n information i n 
memory, as does v i s u a l imagery (e.g. P a i v i o , 1971) which may be used 
to r e c a l l c e r t a i n scenes, p l a c e s and f a c e s . The aim of the present 
study was to i n v e s t i g a t e how the pro c e s s e s employed by deaf c h i l d r e n 
were s i m i l a r t o , or d i f f e r e d from, those that we know a r e used by 
h e a r i n g c h i l d r e n . 
I n the course of t h i s i n v e s t i g a t i o n , the immediate memory coding of 
deaf c h i l d r e n was s t u d i e d u s i n g a t a s k developed and used by Conrad 
(19 7 1 ) . T h i s was then followed by a name- and shape-matching experiment, 
u s i n g a technique developed by Posner and M i t c h e l l (1967). I n both of 
these experiments alphabet l e t t e r s were used. A f t e r these e a r l y experiments/ 
a p i l o t study was c a r r i e d out to look a t the e f f e c t s of shape, phonemic 
and s i g n s i m i l a r i t y on r e c o g n i t i o n of word-pairs, u s i n g a l e x i c a l - d e c i s i o n 
itype task as p r e v i o u s l y employed by Meyer and Schvaneveldt (1971), and 
which has subsequently been employed by s e v e r a l r e s e a r c h e r s i n t e r e s t e d 
i n v i s u a l word r e c o g n i t i o n . As a follow-up the e f f e c t of the form of 
w r i t t e n language was i n v e s t i g a t e d , comparing standard E n g l i s h , 'deaf 
E n g l i s h * and s i g n language s t r u c t u r e s and t h e i r e f f e c t s on memory r e c a l l 
and r e c o g n i t i o n of simple s e n t e n c e s . I n a f u r t h e r experiment the 
comprehension of two s t o r i e s w r i t t e n a c c o r d i n g to the grammatical r u l e s 
of s i g n language and standard E n g l i s h was compared f o r both deaf and 
h e a r i n g c h i l d r e n . The f i n a l experiment concerned the__op_timal use of 
f i n g e r s p e l l i n g f o r t e a c h i n g s p e l l i n g i n a classroom-type s i t u a t i o n 
where f i n g e r s p e l l i n g i s normally employed. 
I n the f o l l o w i n g chapter e x p e r i m e n t a l s t u d i e s of memory, memory 
p r o c e s s e s , and memory coding i n both deaf and h e a r i n g s u b j e c t s w i l l be 
presented and d i s c u s s e d , and Experiment 1 w i l l be d e s c r i b e d . 
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CHAPTER 3 
INDIVIDUAL DIFFERENCES IN IMMEDIATE MEMORY CODING 
3.1 The b a s i s of memory coding. 
3.1.1 S.T.M. coding I n h e a r i n g s u b j e c t s . The r a t i o n a l e o f an inf o r m a t i o n 
p r o c e s s i n g approach to S.T.M. r e q u i r e s the input of information, some 
i n t e r n a l means o f p r o c e s s i n g / s t o r i n g the information, and i t s subsequent 
r e t r i e v a l and output. R e c e n t l y , an i n c r e a s i n g amount o f a t t e n t i o n has 
been p a i d to the manner i n which inf o r m a t i o n i s encoded f o r s t o r a g e , and 
much r e s e a r c h has been c a r r i e d out i n t o the nature of coding i n S.T.M. 
The experimenter c o n t r o l s the input and t h e s u b j e c t ' s r e p o r t r e p r e s e n t s 
t h e output. A comparison of the d i s c r e p a n c y between the two, and a 
d e t a i l e d a n a l y s i s of t h e c o n s i s t e n c y of e r r o r p a t t e r n s p r o v i d e s an i n d i r e c t 
c l u e t o the i n t e r n a l p r o c e s s e s , and a s h o r t - c u t to a b e t t e r understanding 
of the s t r u c t u r e s i n v o l v e d . Conrad (1962) was the f i r s t to adopt such 
a technique and examine error c o n f u s i o n s as i n d i c a t o r s of coding. 
L e t us assume t h a t when an item i s s t o r e d i n memory 'something' i s 
l a i d down, and t h i s we s h a l l c a l l a memory t r a c e . When the memory t r a c e 
i s s t rong t h e item w i l l be c o r r e c t l y r e c a l l e d , but when i t has completely 
decayed the item w i l l be f o r g o t t e n , and a guess, or random e r r o r , w i l l 
occur. F r e q u e n t l y however, i t i s not an 'a l l - o r - n o n e ' matter, as 
Goodnow (T972"T~p785)has shown wltTTher comment t h a t "not q u i t e r i g h t " 
should not be i n t e r p r e t e d as meaning " a l l wrong". A p a r t i a l l y decayed 
memory t r a c e may g i v e r i s e t o a s y s t e m a t i c e r r o r , t h a t i s an e r r o r t h a t 
i s not t o t a l l y u n r e l a t e d t o the o r i g i n a l s t i m u l u s i n p u t . E r r o r s a r e 
not as random a s one might suppose, and i t i s wrong to assume t h a t when 
the c o r r e c t item cannot be r e c a l l e d , o t h e r c h o i c e s a r e e q u a l l y probable. 
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I n a s e r i e s of experiments Conrad (1962, 1964 and 1965) suggested 
t h a t simple v e r b a l m a t e r i a l , such as random sequences of alphabet l e t t e r s , 
drawn from a r e s t r i c t e d v o cabulary, i s s t o r e d i n S.T.M. us i n g a c o u s t i c 
coding, even when the items were presented v i s u a l l y . He found t h a t the 
e r r o r s i n immediate r e c a l l of v i s u a l l y presented consonants c o r r e l a t e d 
w i t h the e r r o r s made during the p e r c e p t i o n of spoken l e t t e r s presented 
a g a i n s t a background of white n o i s e (Conrad, 1959). The s o - c a l l e d 
' a c o u s t i c c o n f u s i o n s ' i n r e c a l l were s i m i l a r sounding l e t t e r s e.g. 'b' 
and ' c ' ; ' s ' and 'x'. Conrad and H u l l (1964) demonstrated t h a t the 
d i f f i c u l t y of r e c a l l i n g a s t r i n g of l e t t e r s depends more on t h e p o t e n t i a l 
• c o n f u s a b i l i t y ( i . e . s i m i l a r i t y ) between l e t t e r s , than on the s i z e o f the 
v o c a b u l a r y from which they were o r i g i n a l l y drawn, c o n t r a r y to t h e 
p r e d i c t i o n s of i n f o r m a t i o n theory. Having shown the importance of a c o u s t i c 
a s s o c i a t i o n s i n memory over time i n t e r v a l s ranging from immediate r e c a l l 
t o 2.4 seconds d e l a y , Conrad (1967) proceeded to demonstrate t h a t t h i s 
r e l a t i o n s h i p b reaks down a t longer i n t e r v a l s , 7 seconds, during which 
time l e t t e r s l o s e more of t h e i r i d e n t i f y i n g c h a r a c t e r i s t i c s , and the 
randomness of e r r o r s i n c r e a s e s . However, more r e c e n t evidence has 
suggested t h a t both p h o n e t i c and semantic f e a t u r e s can be encoded i n 
S.T.M. When v e r b a l items a r e r e a d r a p i d l y without meaning ( e i t h e r 
because they a r e meaningless or i n s u f f i c i e n t time i s allowed) only phonemic 
coding i s p o s s i b l e , w h i l s t over longer r e t e n t i o n i n t e r v a l s phonemic coding 
fades and only semantic coding of t h e items remains a v a i l a b l e (Schulman, 
1971). 
3.1.2 E l e c t r o p h y s i o l o g i c a l evidence. A more d i r e c t method of 
i n v e s t i g a t i n g t h e p o s s i b l e e x i s t e n c e of c o v e r t speech coding, i n v o l v e s 
electromyographic r e c o r d i n g s (E.M.G.). S e v e r a l s t u d i e s (Jacobson, 1932; 
Locke & Fehr, 19705 McGuigan, 1967; Novikova, 1961) have r e p o r t e d t h a t 
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c o v e r t o r a l a c t i v i t y does i n c r e a s e , r e l a t i v e t o the r e s t i n g b a s e l i n e , 
d uring many la n g u a g e - r e l a t e d a c t i v i t i e s , such as l e a r n i n g , memorising and 
r e c a l l i n g V e r b a l m a t e r i a l , and s i l e n t r e a d i n g . Faarborg-Anderson (1957) 
and Faarborg-Anderson and E d f e l d t (1958) l o c a l i s e d t h e a r e a of i n c r e a s e d 
e l e c t r i c a l a c t i v i t y more s p e c i f i c a l l y t o the i n t r i n s i c l a r y n g e a l muscles 
i n the v o c a l muscles and the mylohyoid muscle. McGuigan (1970), i n an 
e x t e n s i v e r e v i e w of many of the s t u d i e s undertaken during the p a s t 80 
y e a r s , wrote t h a t the r e s u l t s l e a d t o t h e "... f i r m c o n c l u s i o n t h a t c o v e r t 
o r a l behaviour i n c r e a s e s over b a s e - l i n e d u r i n g the c o v e r t performance of 
a wide v a r i e t y of language t a s k s " (p.321). 
Such r e s e a r c h however, i s not without i t s problems, and t h e p o s s i b l e 
s o u r c e s o f i n t e r f e r e n c e a r e many and v a r i e d , i n c l u d i n g a c t i v i t i e s such 
as swallowing and b r e a t h i n g . A l s o , one cannot be c e r t a i n whether sub-
v o c a l a c t i v i t y i s an i n t e g r a l p a r t of the p r o c e s s i n g a c t i v i t y , or merely 
an accompaniment. On the b a s i s of i n t r o s p e c t i v e evidence, Locke (1970a) 
suggested t h a t sub-vocal speech accompanies l a n g u a g e - r e l a t e d a c t i v i t i e s , 
and Underwood (1964) has repo r t e d experimental evidence t h a t a r t i c u l a t o r y 
movements during v e r b a l l e a r n i n g were not a s s o c i a t e d w i t h r a t e of l e a r n i n g 
More r e c e n t d a t a of Col e and Young (1975) a l s o s t r o n g l y suggest t h a t 
encoding o f speech sounds i n S.T.M. i s not dependent on con c u r r e n t sub-
v o c a l i s a t i o n . A l l t h e s e v a r i o u s s o u r c e s of evidence would seem t o suggest 
f a i r l y c o n c l u s i v e l y t h a t some kind of v e r b a l r e p r e s e n t a t i o n a l system i s 
c r u c i a l i n c e r t a i n t a s k s , i n c l u d i n g S.T.M. performance i n v o l v i n g v e r b a l 
m a t e r i a l . 
3.1.3 Coding - a c o u s t i c or a r t i c u l a t o r y ? - t h e continu i n g debate. S i n c e 
Conrad's e a r l y s t u d i e s (1962; 1963; 1964) i t has become accepted p r a c t i c e 
to use i n t r u s i o n e r r o r s t o i n v e s t i g a t e the nature of S.T.M. coding. 
Agreement however, has not been reached on t h e exact nature o f coding 
used i n t h i s v e r b a l r e p r e s e n t a t i o n a l system, d e s p i t e the f a c t t h a t 
Conrad's f i n d i n g s have been r e p l i c a t e d by s e v e r a l d i f f e r e n t experimenters 
"(e.g. Baddeley, 1966;Cole, Haber and S a l e s , 1968; Murray, 1968; .Wickelgren, 
1965). Although i t i s g e n e r a l l y r e c o g n i s e d t h a t a c o u s t i c f a c t o r s a r e 
important i n S.T.M., i t i s d i f f i c u l t t o i d e n t i f y t h e p r e c i s e encoding 
mechanisms, s i n c e the r e l e v a n t items f r e q u e n t l y have both a c o u s t i c and 
a r t i c u l a t o r y f e a t u r e s i n common, and the complex r e l a t i o n s h i p e x i s t i n g 
between them i s s t i l l not c l e a r . 
P e r c e p t u a l c o n f u s i o n s between E n g l i s h consonants such as were 
a n a l y s e d by M i l l e r and N i c e l y (1955) a r e a p o s s i b l e source of co n f u s i o n 
i n S.T.M. coding experiments, producing s y s t e m a t i c b i a s , and need t h e r e f o r e 
t o be e r a d i c a t e d i n order t o o b t a i n a v a l i d q u a l i t a t i v e a n a l y s i s . Two 
methods have g e n e r a l l y been adopted: 
(1) Slow p r e s e n t a t i o n - approximately one item per second - a speed a t 
which the l i k e l i h o o d of a p e r c e p t u a l e r r o r i s known to be n e g l i g i b l e . 
(2) S u b j e c t s copy the items a s they a r e presented, and on l y those 
c o r r e c t l y copied (perceived) a r e scored f o r r e c a l l (Wickelgren, 1965; 1966) 
I n t h i s way one can be f a i r l y c o n f i d e n t t h a t fae e r r o r s do r e s u l t from 
memory p r o c e s s i n g r a t h e r than t h e e a r l i e r p e r c e p t u a l s t a g e . 
L i n g u i s t s c l a s s i f y sounds by f e a t u r e s such a s p l a c e of a r t i c u l a t i o n 
mode of production and t h e presence/absence of v o i c e , terms t h a t have 
been adopted by experimental p s y c h o l o g i s t s , i n t h e i r attempts to d i s c o v e r 
whether a c o u s t i c or a r t i c u l a t o r y f e a t u r e s p l a y a more c r i t i c a l r o l e i n 
the encoding of in f o r m a t i o n i n S.T.M. Both Wickelgren (1966) and 
Hintanan (1967) have suggested t h a t v o i c i n g and p l a c e of a r t i c u l a t i o n 
a r e ' c r i t i c a l ' f e a t u r e s . Hintzman argued t h a t the s o - c a l l e d " a u d i t o r y 
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con f u s i o n s " were r e a l l y k i n a e s t h e t i c / and were based on s i m i l a r 
k i n a e s t h e t i c feedback p a t t e r n s r e s u l t i n g from sub-vocal r e h e a r s a l . 
S i m i l a r l y , Thomassen (1970) concluded t h a t a r t i c u l a t i o n p l a y s a r o l e 
i n S.T.M. He d i f f e r e n t i a t e d between the sources of confusion i n 
au d i t o r y p e r c e p t i o n and i n S.T.M. , and found t h a t the 'place o f 
a r t i c u l a t i o n ' dimension most a f f e c t e d the l i k e l i h o o d of confu s i o n i n 
S.T.M., w h i l s t t h a t of ' v o i c i n g ' most a f f e c t e d the p r o b a b i l i t y o f 
confusion i n au d i t o r y p e r c e p t i o n . Murray (1968) manipulated the 
a r t i c u l a t i o n v a r i a b l e } when a r t i c u l a t i o n was allowed the e f f e c t s of 
a c o u s t i c c o n f u s a b i l i t y were more moderate t h a n when i t e m s were r e t r i e v e d 
from a u d i t o r y s t o r a g e . The a d d i t i o n o f motor a r t i c u l a t o r y cues 
seemed to enhance the d i s c r i m i n a t i o n o f i n d i v i d u a l i t e m s . C o l e s , S a l e s 
& Haber (1969) have suggested t h a t even when a r t i c u l a t i o n i s prevented, 
feedback may p e r s i s t from the blocked movement, and t h a t i t i s p o s s i b l e 
t h a t normal impulses r e p r e s e n t i n g a r t i c u l a t o r y movements a r e so 
ov e r l e a r n e d t h a t a c t u a l a r t i c u l a t i o n of the sounds i s not n e c e s s a r y 
to i n s t i g a t e the impulses. 
Others have suggested t h a t both a r t i c u l a t o r y and a c o u s t i c cues 
can be u t i l i s e d i n short-term r e t e n t i o n . Pinkus and Laughery (1967) 
r e f e r to an auditory-motor memory code, w i t h the u t i l i s a t i o n of one or 
other of the cues dependent on the r e l a t i v e s a l i e n c e of the f e a t u r e s 
i n the t a s k , w h i l s t P e terson and Johnson (1971) b e l i e v e t h a t s u b j e c t s 
w i l l use whichever i s the most convenient a t the time. Levy (1971) 
attempted to se p a r a t e the a c o u s t i c and a r t i c u l a t o r y e f f e c t s by 
studying the e f f e c t o f v a r i a t i o n s o f o v e r t a c o u s t i c and a r t i c u l a t o r y 
a c t i v i t y on performance. She r e p o r t s t h a t both types o f information 
appear to be used and s t o r e d i n S.T.M., and may be used i n a compensatory 
manner. Loss/absence of one type can be compensated f o r by use o f the 
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othe r . She concludes: 
Both a c o u s t i c and a r t i c u l a t o r y i n f o r m a t i o n a r e ac c e p t a b l e 
to the system and both types o f info r m a t i o n can be used 
w i t h equal f a c i l i t y . I t seems unnecessary to assume t h a t 
a l l i n p u t s a r e coded i d e n t i c a l l y . I t seems e q u a l l y p l a u s i b l e 
t o assume t h a t a t l e a s t two codes, a c o u s t i c and a r t i c u l a t o r y , 
a r e a v a i l a b l e i n S.T.M. (p.131) 
To avoid prejudging the a c o u s t i c / a r t i c u l a t o r y i s s u e , Schulman 
(1971) p r e f e r s to use the more n e u t r a l term 'phonemic s i m i l a r i t y ' , and 
Atkinson and S h i f f r i n (1968) r e f e r to the a u d i t o r y - v e r b a l - l i n g u i s t i c (a-v-1) 
short-term s t o r e , because o f the d i f f i c u l t y of d i s t i n g u i s h i n g between 
thes e a s p e c t s . Wickelgren (1969) d i s c u s s e d the p o s s i b i l i t y of an a b s t r a c t 
v e r b a l system t h a t was n e i t h e r p u r e l y a u d i t o r y , nor p u r e l y a r t i c u l a t o r y , 
but concluded t h a t present e r r o r data could not e s t a b l i s h whether the 
S.T.M. t r a c e was a u d i t o r y , a r t i c u l a t o r y o r a b s t r a c t - v e r b a l . The debate 
r e g a r d i n g the r o l e of a r t i c u l a t o r y and a c o u s t i c cues i n memory no 
longer occupies the c e n t r a l p o s i t i o n t h a t i t d i d i n the l a t e 1960's and 
e a r l y 1970's. T h i s i s t y p i c a l l y i l l u s t r a t e d i n a r e c e n t book by 
Baddeley (1976, p.115), who uses the term ' a c o u s t i c s i m i l a r i t y ' and 
then immediately afterwards q u a l i f i e s h i s o p e r a t i o n a l usage of the term 
to r e f e r t o "items which would be judged s i m i l a r i f presented a c o u s t i c a l l y " 
I t does not, he a s s u r e s the rea d e r , imply t h a t b a s i c encoding i s a c o u s t i c 
r a t h e r than a r t i c u l a t o r y . No r e c e n t attempt has been made t o d i s t i n g u i s h 
between a r t i c u l a t o r y and a c o u s t i c coding, and i t i s p o s s i b l e t h a t i t 
i s not u s e f u l to do so. 
However, i t would appear t h a t when he a r i n g s u b j e c t s memorise 
v e r b a l m a t e r i a l t h a t i s e i t h e r heard o r read, they do use some kind of 
phon o l o g i c a l coding, whether i t be based on a c o u s t i c o r a r t i c u l a t o r y 
f e a t u r e s , or both, o r even on some s e t of a b s t r a c t f e a t u r e s r e l a t e d i n 
a complex, and as y e t , not f u l l y understood way to speech (Wickelgren, 
1966). As long as no c o n c l u s i v e experimental method i s a v a i l a b l e to 
- 76 -
V 
d i s t i n g u i s h between t h e s e a l t e r n a t i v e s then the matter cannot be e a s i l y 
s e t t l e d , and no p o s s i b i l i t y should be excluded. However, working w i t h 
profoundly p r e l i n g u a l l y deaf s u b j e c t s t h e r e i s no p o s s i b i l i t y o f a c o u s t i c 
imagery, and t h e r e f o r e one can study t h e e f f e c t of a r t i c u l a t o r y imagery 
a 
i s o l a t e d from a c o u s t i c imagery, i n those deaf i n d i v i d u a l s who a r e a b l e 
to a r t i c u l a t e i n t e l l i g i b l y . 
3.1.4 The p o s s i b i l i t y o f mu l t i d i m e n s i o n a l r e p r e s e n t a t i o n i n S.T.M. 
Much work has been done on v i s u a l S.T.M. u s i n g v e r b a l m a t e r i a l , p a r t i c u l a r l y 
l e t t e r s . T h i s over-emphasis on v e r b a l m a t e r i a l s i n a l l S.T.M. t a s k s has 
co i n c i d e d w i t h a tendency t o favour an i n t e r p r e t a t i o n of the data i n terms 
of a u d i t o r y ( v e r b a l ) coding, even when othe r forms a r e p o s s i b l e . Most would 
a s s e r t , as does t h e l i n g u i s t i c - c o d i n g h y p o t h e s i s , t h a t the primary code 
f o r v e r b a l m a t e r i a l s i s phonemic, r a t h e r than v i s u a l or some othe r form 
(Laughery, Weltor & Spector, 197 3 ) , but a t the same time would not deny t h a t 
some S.T.M. i s v i s u a l . Lauohery and H a r r i s (1970) re p o r t e d a s i g n i f i c a n t 
l e v e l of v i s u a l s i m i l a r i t y ^ b e t w e e n i n t r u s i o n s and c o r r e c t items, although 
not as str o n g a s a c o u s t i c s i m i l a r i t y . 
I t i s c l e a r t h e r e f o r e t h a t short-term r e t e n t i o n i s not s o l e l y 
v e r b a l , and t h e r e i s an i n c r e a s i n g weight of evidence a g a i n s t the s i n g l e 
code conception o f S.T.M. (e.g. Baddeley, 1966; Cohen, 1972; E r o l l , Parks 
Parkinson, B i e b e r and Johnson, 197Q.; N e i s s e r , 1967; P a i v i o , 1971; Posner, 
1974). Models o f S.T.M. based s o l e l y on v e r b a l codes need m o d i f i c a t i o n 
tp_incorpora.-te_the_e.ffects_oi_type^of_coding-on-subsequent memory-and 
the p o s s i b l e r e l a t i o n s h i p s between systems o f coding. C r a i k and Loc k h a r t 
(1972) suggest t h a t the memory t r a c e i s a by-product of p e r c e p t u a l 
a n a l y s i s , and t h a t the memory system "can accept a v a r i e t y o f p h y s i c a l 
codes" (p.674), i . e . memory coding appears to be f l e x i b l e . Conrad (1971a) 
has a l s o supported t h e s e i d e a s , adding t h a t the concept of a multi-code 
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system t h a t i s h i e r a r c h i c a l l y o r g a n i s e d i s i n t u i t i v e l y a t t r a c t i v e as 
being b i o l o g i c a l l y a daptive. 
S h a l l i c e and Warrington (1970) r e p o r t e d the case-study o f a 
p a t i e n t , known as KF, who s u f f e r e d from a d e f i c i e n t a u d i t o r y - v e r b a l 
S.T.M., so t h a t h i s immediate memory span f o r v i s u a l l y p resented 
information was not s u b j e c t to a c o u s t i c c o n f u s i o n s . I n 'normal' 
i n d i v i d u a l s the f u n c t i o n o f the v i s u a l S.T.M. system i s f r e q u e n t l y masked 
by the s u p e r i o r c a p a c i t y o f the a u d i t o r y S.T.M., whereas f o r KF t h i s 
was not the ca s e . I n t h i s example the i m p e r f e c t l y behaving system provides 
us w i t h a d d i t i o n a l i n s i g h t i n t o the f u n c t i o n i n g of immediate memory. 
Conrad (1971a,1972a) s t u d i e d the development o f the use o f memory 
codes, and has shown t h a t the v i s u a l code i s the more ' p r i m i t i v e ' i n t h a t 
i t i s p r e s e n t long b e f o r e v e r b a l coding i s u t i l i s e d i n memory. C h i l d r e n 
appear to code p i c t u r e s p i c t o r i a l l y u n t i l they a r e about 5 y e a r s o l d , 
and then seem to spontaneously abandon t h i s s t r a t e g y i n favour of speech-
based memory coding. 
F i n a l l y , the m u l t i d i m e n s i o n a l n a t u r e o f S.T.M. t r a c e i s f u r t h e r 
endorsed by C r a i k and L o c k h a r t ' s summary formula (1972) concerning the 
format o f in f o r m a t i o n i n S.T.M. which they d e s c r i b e as "phonemic, 
probably v i s u a l , p o s s i b l y semantic" (taken from Table 1, p.672). 
3.1.5 The r o l e o f t a s k v a r i a b l e s i n the use of coding s t r a t e g i e s . The 
importance o f t a s k demands as a v a r i a b l e i n determining the s u b j e c t s ' 
p r o c e s s i n g s t r a t e g i e s has r e c e n t l y be recognised. Garner (1970) suggests 
t h a t we need to pay g r e a t e r a t t e n t i o n to experimental v a r i a b l e s , and 
t h a t " f o r too long we have c o n s i d e r e d t h a t a s t i m u l u s i s a s t i m u l u s " 
(p.357). A l l s t i m u l i cannot be processed i n the same manner, and 
e r r o r s i n memory do not occur as the r e s u l t of f i x e d coding c h a r a c t e r i s t i c s 
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C r a i k and Lockhart (1972, p.674) argue t h a t : 
The coding q u e s t i o n i s more a p p r o p r i a t e l y formulated i n terms of 
the p r o c e s s i n g demands imposed by the experimental paradigm and 
the m a t e r i a l to be remembered. I n some paradigms and w i t h 
c e r t a i n m a t e r i a l , a c o u s t i c coding may be e i t h e r adequate o r 
a l l t h a t i s p o s s i b l e . I n othe r ci r c u m s t a n c e s p r o c e s s i n g to a 
semantic l e v e l may be both p o s s i b l e and advantageous. 
Thus, i f s u b j e c t s a r e merely r e q u i r e d t o r e c a l l v e r b a l items very s h o r t l y 
a f t e r p r e s e n t a t i o n , coding on t h e b a s i s o f sound may indeed b ? ' a l l t h a t 
i s p o s s i b l e ' . S i m i l a r l y , Schulman (1971) makes the p o i n t t h a t whenever 
the encoding o f semantic f e a t u r e s i s not a task-demand, o r not even 
p o s s i b l e , encoding i n S.T.M. w i l l be p r i m a r i l y phonemic, but t h a t t h i s 
i s not t h e same as c l a i m i n g t h a t the memory t r a c e i n the short-term 
s t o r e i s by nature phonemic. 
The a b i l i t y to v a r y encoding s t r a t e g i e s i n accordance w i t h 
i n s t r u c t i o n s and t a s k demands has been c l e a r l y demonstrated by Tversky 
(1969) who showed t h a t m a t e r i a l could be coded i n e i t h e r v i s u a l or 
v e r b a l form i n S.T.M., depending on the s u b j e c t s ' e x p e c t a t i o n s about 
whether the subsequent t e s t o f r e c o g n i t i o n would use v e r b a l or p i c t o r i a l 
m a t e r i a l . S i m i l a r l y , O'Connor and Hermelin (1972) i n an i n v e s t i g a t i o n 
o f the e f f e c t o f input modality ( v i s u a l o r a u d i t o r y ) on memory o r g a n i s a t i o n , 
found modality o f input induced e i t h e r a s p a t i a l or a temporal s e t , and 
thus i n f l u e n c e d s t i m u l u s coding. The nature o f the input and s u b j e c t s ' 
e x p e c t a t i o n s would appear t o determine to a l a r g e extent the code used 
to p r o c e s s the m a t e r i a l . 
One needs to remember t h a t the kind o f imagery o r s t r a t e g y t h a t 
s u b j e c t s use i n a formal experimental t e s t may be c o n s t r a i n e d by the 
nature of the t e s t and the t e s t m a t e r i a l s . S u b j e c t s need t h e r e f o r e t o 
be g i v e n the o pportunity to adopt t h e i r own p r e f e r r e d s t r a t e g y and to 
pr o c e s s i n f o r m a t i o n i n t h e i r own way as f a r as i s p o s s i b l e w i t h i n the 
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ne c e s s a r y experimental c o n s t r a i n t s . We need to d i s c o v e r when, and under 
what c i r c u m s t a n c e s , a person chooses to pro c e s s information i n a 
p a r t i c u l a r way, and s i n c e the human being i s complex the answer i s a l s o 
bound to be very complex. 
3.2 Research i n t o t h a nature of memory coding of the deaf - the s t a t e 
o f the a r t . 
A q u e s t i o n t h a t has been r a i s e d on a number of d i f f e r e n t o c c a s i o n s 
concerns the a b i l i t y o f profoundly and s e v e r e l y p r e l i n g u a l l y deaf 
c h i l d r e n , who have l i t t l e or no speech, and who are g e n e r a l l y d e f i c i e n t 
i n t h e i r everyday v e r b a l s k i l l s , to r e t a i n i nformation i n memory. The 
i m p e r f e c t l y behaving organism once more pr o v i d e s us w i t h the p o s s i b i l i t y 
o f s t u d y i n g o t h e r means of memory s t o r a g e b e s i d e s speech coding. 
Many of the e a r l y s t u d i e s compared the performance o f deaf and 
hea r i n g c h i l d r e n on a v a r i e t y of t a s k s i n v o l v i n g v i s u a l memory, many 
usi n g a memory span procedure, i . e . the s t r a i g h t f o r w a r d r e c a l l o f a s e r i e s 
of s e q u e n t i a l l y p r e s e n t e d items. Memory span i s i n f a c t one of the 
o l d e s t t e s t s i n p s y c h o l o g i c a l t e s t i n g , and was used as long ago as 1908 
by B i n e t i n h i s i n t e l l i g e n c e s c a l e . D i g i t span i s a l s o c u r r e n t l y 
i n c l u d e d as one of the v e r b a l s u b - t e s t s of the W.I.S.C. G e n e r a l l y speaking, 
one f i n d s agreement amongst the s t u d i e s t h a t the deaf show a d e f i c i t i n 
memory span performance compared with h e a r i n g c o n t r o l s (e.g. P i n t n e r & 
Paterson (1917), u s i n g v i s u a l l y presented d i g i t s , more r e c e n t l y r e p l i c a t e d 
by O l s s o n and F u r t h (1966); and B l a i r (1957), u s i n g both forward and 
backward d i g i t span, p i c t u r e span and domino span). 
I n a d d i t i o n to these q u a n t i t a t i v e comparisons, t e s t s of memory span 
are a l s o of i n t e r e s t because they throw l i g h t on a f u r t h e r a s p e c t o f the 
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problem v i z . s t r u c t u r a l p r o c e s s i n g . S i n c e t h e r e i s no i n t r i n s i c order 
w i t h i n the sequences, s u b j e c t s have to i n t e g r a t e the t r a c e s i f they a r e 
to r e t a i n the randomly presented items i n the c o r r e c t sequence. T h i s 
r a i s e s the whole quest i o n of the r o l e of l i n g u i s t i c - t e m p o r a l coding i n 
t h i s type o f p r o c e s s i n g . B l a i r (1957) found t h a t whereas h e a r i n g c h i l d r e n 
had longer forward spans than backward . (and both were longer than the 
spans f o r the deaf c h i l d r e n ) , t h e r e was no d i f f e r e n c e i n the forward and 
backward spans of the deaf s u b j e c t s . I t has been suggested (Conrad and 
Rush, 1965) t h a t the deaf were " f r e e d " from a u d i t o r y imagery (which i s 
n e c e s s a r i l y s e r i a l ) and r e t a i n e d a v i s u a l image, and could, t h e r e f o r e , 
"read back" i n e i t h e r d i r e c t i o n w i t h equal f a c i l i t y . O'Connor and Hermelin 
(1976) have s i n c e r e p l i c a t e d B l a i r ' s f i n d i n g r e g a r d i n g forward and 
backward r e c a l l . I t may be th e n , t h a t deaf i n d i v i d u a l s use a s p a t i a l 
code, based on v i s u a l imagery, r a t h e r than a l i n g u i s t i c - t e m p o r a l one, 
and t h a t t h i s c o g n i t i v e s t r a t e g y i m p a i r s t h e i r memory span performance, 
or any memory p r o c e s s i n g i n v o l v i n g s e q u e n t i a l l y p r e s e n t e d m a t e r i a l . I t 
would appear t h a t l i n g u i s t i c coding (which i s by nature temporal) i s 
v i t a l l y important f o r p r o c e s s i n g s u c c e s s i v e l y p r e s e n t e d items, and t h a t 
v i s u a l imagery i s r e l a t i v e l y i n e f f i c i e n t a t handling s e q u e n t i a l i n f o r m a t i o n 
(Conrad, 1973j P a i v i o & Csapo, 1969) . T h i s suggestion i s f u r t h e r 
supported by repeated experimental r e p o r t s t h a t deaf i n d i v i d u a l s f i n d 
i t e a s i e r to process items presented s i m u l t a n e o u s l y than s u c c e s s i v e l y , 
and a r e more s u c c e s s f u l a t i t (e.g. F u r t h & P u f a l l , 1966; Olsson & F u r t h , 
1966; Withrow, 1968) . 
The a s s o c i a t i o n between v e r b a l language mediation and s u c c e s s i v e 
l e a r n i n g a b i l i t y t h a t i s i m p l i e d by the s e f i n d i n g s i s f u r t h e r supported 
by P u f a l l and F u r t h (1966) who found t h a t none o f the f o u r - y e a r - o l d 
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h e a r i n g c h i l d r e n they t e s t e d were s u c c e s s f u l a t t a s k s i n v o l v i n g 
s u c c e s s i v e l y presented items, but t h a t some were by the age of 6 , 
whereas the m a j o r i t y of the f o u r - y e a r - o l d s were s u c c e s s f u l w i t h 
simultaneous p r e s e n t a t i o n . S i m i l a r l y , Freeman (1975) found t h a t h e a r i n g 
c h i l d r e n between the ages of 5 and 8 e x h i b i t e d i n c r e a s i n g p r e f e r e n c e f o r 
temporal order of r e c a l l . The use of temporal coding by he a r i n g i n d i v i d u a l s 
i s not always, however, as predominant as Hermelin and O'Connor (1973) 
have suggested. There i s mounting experimental evidence t h a t h e a r i n g 
i n d i v i d u a l s can, and do use e i t h e r temporal o r s p a t i a l coding (e.g. Healey, 
1975s Mandler & Anderson, 1971) . Beck, Beck and G i r o n e l l a (1977) 
f a i l e d to r e p l i c a t e the strong p r e f e r e n c e f o r temporal coding reported by 
O'Connor and Hermelin (1973) and found t h a t t h e r e were two u n d e r l y i n g 
c o g n i t i v e s e t s , one f o r temporal, and one f o r s p a t i a l coding, and t h a t 
they were a v a i l a b l e to every h e a r i n g s u b j e c t . Beck e t a l . (1977) a l s o t e s t e d 
24 deaf c h i l d r e n and found t h a t some of the s u b j e c t s r e c a l l e d the 
sequences i n the c o r r e c t temporal sequence, some i n the c o r r e c t s p a t i a l 
sequence, and some u s i n g a random sequence. The r e l a t i o n s h i p between 
a b i l i t y t o use a r t i c u l a t o r y imagery and a b i l i t y to process s e q u e n t i a l 
i n f o r m a t i o n remains to be i n v e s t i g a t e d e x p e r i m e n t a l l y and w i l l be t a c k l e d 
i n Experiment 1. 
I t i s g e n e r a l l y r e c o g n i s e d that,when a memory t a s k i n v o l v e s m a t e r i a l 
t h a t i s not easy to v e r b a l i s e , and which consequently h e a r i n g c h i l d r e n 
cannot e a s i l y s t o r e i n v e r b a l form, the memory performance of deaf 
c h i l d r e n i s as good a s , or even b e t t e r than t h a t of h e a r i n g c o n t r o l s . 
For example, Olsson and F u r t h (1966) found no d i f f e r e n c e between deaf 
and h e a r i n g s u b j e c t s i n t h e i r a b i l i t y to memorise nonsense forms, and 
B l a i r (1957) reported t h a t deaf s u b j e c t s performed b e t t e r than the 
hea r i n g c o n t r o l s on both the Knox Cube and the Memory f o r Designs t e s t s . 
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So, how do the profoundly and s e v e r e l y p r e l i n g u a l l y deaf encode 
information i n S.T.M.? T h i s fundamental q u e s t i o n r a i s e s an i s s u e t h a t i s 
of both p r a c t i c a l (e.g. e d u c a t i o n a l ) and t h e o r e t i c a l importance. The 
known degree o f deafness ensures t h a t t h e r e can be no p o s s i b i l i t y of an 
a c o u s t i c component to any speech code, and t h e r e f o r e , the use of phono-
l o g i c a l coding (a speech-based v e r b a l code t h a t i n c l u d e s a c o u s t i c imagery) 
i n the S.T.M. p r o c e s s i n g o f deaf c h i l d r e n , which f o r hear i n g s u b j e c t s 
predominates, i s h i g h l y u n l i k e l y . Deaf c h i l d r e n who are e i t h e r profoundly 
or s e v e r e l y deaf from e a r l y l i f e only l e a r n to a r t i c u l a t e , i f a t a l l , w i t h 
a g r e a t d e a l o f d i f f i c u l t y , i n the absence o f a u d i t o r y feedback. We must 
t h e r e f o r e t h i n k s o l e l y i n terms of a r t i c u l a t o r y coding, r a t h e r than i n terms 
of the a c o u s t i c p r o c e s s i n g u t i l i s e d by h e a r i n g i n d i v i d u a l s i n S.T.M. coding. 
I t a l s o seems l i k e l y t h a t deaf c h i l d r e n use d i f f e r e n t coding s t r a t e g i e s 
based on..their communication methods and t e a c h i n g methods. 
One of the e a r l i e s t attempts to study memory coding o f a group of 
deaf i n d i v i d u a l s was t h a t of Conrad and Rush (1965) who employed the 
experimental procedure t h a t had p r e v i o u s l y been used w i t h h e a r i n g s u b j e c t s 
(Conrad, 1962, 1964, 1965) w i t h o l d e r deaf s u b j e c t s (aged between 13 and 
20 ) . They found t h a t the deaf s u b j e c t s d i d make c o n s i s t e n t e r r o r s , but 
t h a t t h e s e were not a c o u s t i c c o n f u s i o n s . They were i n v e s t i g a t i n g the 
obvious p o s s i b i l i t y t h a t some deaf c h i l d r e n might be coding i n terms of 
v i s u a l shapes o r shape cues, but concluded "although deaf s u b j e c t s do 
make c o n s i s t e n t memory e r r o r s T there" i s "no concrusTve~evidence~that 
these depend on shape cues" (p.311), and they r e f e r r e d to a " c o n s i s t e n t 
encoding procedure which i s a t pr e s e n t obscure" (p.343). T h i s c o n c l u s i o n 
i s r a t h e r s i m i l a r to t h a t o f Arochova" and Halmiova (1975) who a l s o 
r e f e r to "other as y e t u n e l u c i d a t e d modes of information r e c o r d i n g and 
r e t r i e v a l " (p.264). A s i m i l a r experiment to t h a t of Conrad and Rush 
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(1965) was c a r r i e d out by Wallace and C o r b a l l i s (1973), with the a d d i t i o n 
of a 10-second i n t e r v a l between p r e s e n t a t i o n and r e c a l l . T h e i r r e s u l t s 
support the f i n d i n g s of Conrad and Rush, and a l s o imply t h a t the deaf 
do make e x t e n s i v e use of a v i s u a l shape code i n short-term r e c a l l . 
More r e c e n t s t u d i e s suggest t h a t s e v e r a l encoding procedures may 
p o s s i b l y be u t i l i s e d by the deaf, and t h a t these a r e becoming i n c r e a s i n g l y 
l e s s obscure. Conrad (1970) r e p o r t e d two experiments t h a t suggest 
a dichotomous c l a s s i f i c a t i o n o f deaf school c h i l d r e n i n t o those who r e l y 
p r i m a r i l y on a r t i c u l a t o r y coding, and those who r e l y on some o t h e r 
mediating code which Conrad p r e f e r s to designate as ' n o n - a r t i c u l a t o r y 1 -
a ' s a f e ' term a l l o w i n g f o r the p o s s i b i l i t y of oth e r codes. I n a follow-up 
study, Conrad (1972b, p.176) wrote:"The use of speech coding i s not a l l -
or-none. I t i s i n c o n c e i v a b l e t h a t i t should be, i n c o n c e i v a b l e t h a t s u b j e c t s 
t o t a l l y i g nore a l l the o t h e r i d e n t i f i c a t i o n cues p r e s e n t " . The profoundly 
deaf do not appear to have a s i n g l e code a v a i l a b l e f o r memorising t h a t 
i s a s h i g h l y developed and adapted f o r the purpose, as speech coding i s 
f o r the h e a r i n g (Conrad, 1972c). Even the most o r a l deaf c h i l d r e n , a s 
a group, d i d not approach anywhere near the l e v e l of speech coding used 
by the h e a r i n g s u b j e c t s (Conrad, 1972b). T h e r e f o r e , Conrad argues t h a t 
"We must expect more v o l a t i l e coding systems i n the deaf than i n the 
h e a r i n g ; more v a r i e d coding both between and a l s o w i t h i n s u b j e c t s " (p.178). 
He developed a procedure which can be used to determine whether o r 
not a deaf c h i l d i s u s i n g i n t e r n a l speech when reading words to be r e c a l l e d , 
u s i n g two s e t s of words: 
(a) a s e t of very s i m i l a r sounding words (e.g. do, you, too, b l u e , e t c . ) 
(b) a s e t of words t h a t do not sound a l i k e , but which look more 
s i m i l a r (e.g. b i r d , darn, l a n e , tone, e t c . ) 
A comparison of r e l a t i v e l e v e l s of memory r e c a l l performance on the two 
l i s t s p r o v i d e s an i n d i c a t o r of whether or not a c h i l d i s u s i n g i n t e r n a l 
- 84 -
speech as an a i d to r e t e n t i o n (Conrad, 1973) . 
W h i l s t t h i s work was being undertaken by Conrad, Thomassen (1970) 
was c a r r y i n g out a s i m i l a r i n v e s t i g a t i o n . He concluded t h a t a r t i c u l a t i o n 
seemed to a i d memory r e t e n t i o n i n some deaf s u b j e c t s but t h a t i t c e r t a i n l y 
d i d not p l a y a l a r g e r o l e , and could not e x p l a i n a l l S.T.M. coding i n 
the deaf. Thomassen a l s o made the p o i n t t h a t even when a r t i c u l a t i o n 
was used, i t was not n e c e s s a r i l y as advantageous f o r the deaf, as i t 
was f o r the h e a r i n g s u b j e c t s . Meanwhile Arochova* and Halmiovcf (1975) 
r e p o r t e d t h a t deaf a d o l e s c e n t s v e r b a l i s e d items out aloud d u r i n g a memory 
r e c o g n i t i o n experiment, w h i l s t h e a r i n g i n d i v i d u a l s d i d not. They 
suggest t h a t the a c o u s t i c - v e r b a l coding of h e a r i n g s u b j e c t s i s r e p l a c e d 
by k i n a e s t h e t i c - a r t i c u l a t o r y coding. 
So f a r , only the p o s s i b i l i t y of a r t i c u l a t o r y and v i s u a l memory 
coding systems has been c o n s i d e r e d , both of which, as p r e v i o u s l y 
d i s c u s s e d , a r e used by h e a r i n g persons. The deaf may p o s s i b l y make use 
of o t h e r codes based on k i n a e s t h e t i c f e a t u r e s a r i s i n g from manual 
communication - manual mediation i n the form of f i n g e r s p e l l i n g and/or 
s i g n s . As Conrad (1972b, p.178) wrote: "The e x t e n t of the use of a 
f i n g e r s p e l l i n g code i n memory needs s e r i o u s c o n s i d e r a t i o n " . Locke 
(1970b,1973) argued t h a t k i n a e s t h e t i c a l l y s i m i l a r d a c t y l i c g e s t u r e s would 
tend to be confused i n memory i n much the same way as p h o n e t i c a l l y 
s i m i l a r items are confused by the h e a r i n g . He found, however, u s i n g 9 
consonants s e l e c t e d f o r t h e i r a p p a r e n t " k i n a e s t h e t i c ~ s i m i l a r i t y i n the 
one-handed f i n g e r s p e l l i n g c o n f i g u r a t i o n s , t h a t the r e s u l t s suggested t h a t 
deaf s u b j e c t s do not encode o r t h o g r a p h i c s t i m u l i w i t h a d a c t y l o -
k i n a e s t h e t i c system e x c l u s i v e l y , i f a t a l l " (Locke, 1970b,p.233). The 
e r r o r s appeared to be s y s t e m a t i c and based on v i s u a l s i m i l a r i t i e s 
(e.g. RB, YK, PR l e t t e r - p a i r s tended to be confused i n memory). Perhaps 
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o t h e r codes b e s i d e s f i n g e r s p e l l i n g were being used - the "more v o l a t i l e 
coding" about which Conrad (1972b) wrote. C l e a r - c u t e r r o r data a r e not 
t h e r e f o r e to be expected. 
Locke and Locke (1971) continued to i n v e s t i g a t e the d i f f e r e n t 
methods of coding information used by the deaf to r e c a l l l i s t s of l e t t e r s 
p a i r e d on the b a s i s of pho n e t i c , v i s u a l or d a c t y l i c s i m i l a r i t y . They 
t e s t e d t h r e e groups of s u b j e c t s - deaf w i t h i n t e l l i g i b l e speech ( I D ) , 
deaf with u n i n t e l l i g i b l e speech (UD), and h e a r i n g c o n t r o l s (HC). 
Throughout the course o f the experiment both a c t i v e f i n g e r s p e l l i n g and 
a r t i c u l a t o r y movements were observed. I t was assumed t h a t coding a c t i v i t y 
could be i n f e r r e d from the c o n f i g u r a t i o n of s p e c i f i c r e c a l l e r r o r s . 
An a n a l y s i s of the r e s u l t s showed t h a t a l l t h r e e groups r e c a l l e d the 
items a t e s s e n t i a l l y s i m i l a r l e v e l s , but t h a t the types o f confusion 
e r r o r made, d i f f e r e d markedly between the groups. The HC group made 
more e r r o r s e x p l a i n a b l e on the b a s i s of phonetic s i m i l a r i t y than 
the ID and UD groups, whereas v i s u a l l y s i m i l a r l e t t e r s were confused 
more f r e q u e n t l y by the UD s u b j e c t s than the I D and II C s u b j e c t s . 
The UD group confused s i g n i f i c a n t l y more d a c t y l i c a l l y s i m i l a r l e t t e r -
p a i r s than the ID s u b j e c t s , who i n t h e i r t u r n confused more than the 
HC group (who confused v e r y few d a c t y l i c a l l y s i m i l a r l e t t e r s ) . I t was 
observed t h a t more UD than ID s u b j e c t s r e h e a r s e d d a c t y l i c a l l y , and t h a t 
n e a r l y a l l the HC s u b j e c t s used phonetic coding. I t would appear t h a t 
deaf c h i l d r e n ' s communication c a p a b i l i t i e s and t h e i r apparent coding 
s t r a t e g i e s i n S.T.M. agree q u i t e c l o s e l y . Here we f i n d some support 
f o r the use of some of the f e a t u r e s of f i n g e r s p e l l i n g i n memory storage. 
B e l l u g i , Klima and S i p l e (1975) have a l s o i n v e s t i g a t e d the 
p o s s i b i l i t y of some form o f manual mediation, based on A.S.L. They 
employed an e r r o r a n a l y s i s technique s i m i l a r to t h a t used by Conrad 
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(1964, 1965) i n t h e i r experimental study of the a b i l i t y of deaf c h i l d r e n 
of deaf p a r e n t s ( f o r whom A.S.L. was the ' n a t u r a l ' language) to s t o r e 
s i g n s i n memory. They found t h a t the e r r o r s made by the deaf using 
s i g n s were v i s u a l l y s i m i l a r , and t h a t i n t r u s i o n e r r o r s were based on 
form a t i o n a l p r o p e r t i e s of the s i g n s themselves (the ' s i g ' , 'dez' and 
'tab' parameters). T h i s experimental evidence suggests t h a t these 
f o r m a t i o n a l parameters of s i g n s are p s y c h o l o g i c a l l y r e a l f o r n a t i v e 
s i g n e r s , and i s a p a r a l l e l f i n d i n g to t h a t of the ph o n o l o g i c a l l y - b a s e d 
e r r o r s of h e a r i n g i n d i v i d u a l s . 
The experimental r e s u l t s presented thus f a r provide f a i r l y c o n c l u s i v e 
evidence t h a t deaf c h i l d r e n (and presumably deaf a d u l t s too) may use 
v a r i o u s d i f f e r e n t methods of p r o c e s s i n g information f o r memory s t o r a g e , 
i n c l u d i n g a r t i c u l a t i o n and i n t e r n a l speech, shape and othe r v i s u a l cues, 
and s i g n and f i n g e r s p e l l e d r e p r e s e n t a t i o n s . T h i s evidence suggests 
t h a t p h o n o l o g i c a l mediation i s not an i n d i s p e n s a b l e f e a t u r e of human 
memory. I t should be of i n t e r e s t to memory t h e o r i s t s to d i s c o v e r the 
ext e n t to which v i s u a l information can be s t o r e d i n memory. 
The ' s t r a i g h t ' comparisons of memory p r o c e s s i n g d i f f e r e n c e s between 
deaf and h e a r i n g s u b j e c t s , such as were undertaken by Conrad & Rush 
(1965) , and Locke and Locke (1971), need now to be developed i n t o more 
d e t a i l e d i n v e s t i g a t i o n s of i n d i v i d u a l d i f f e r e n c e s of information-coding 
fo r memory s t o r a g e by the deaf. 
3.3 D i s t i n c t i v e f e a t u r e s . 
I f we a r e to p e r c e i v e items and o b j e c t s i n the world around us, 
we have to l e a r n to d i s t i n g u i s h between them. As Gibson & L e v i n (1975, 
p. 15) wrote: 
In order to i d e n t i f y something as unique, we must know i t s 
a l t e r n a t i v e - what i t might have been, but i s n ' t q u i t e . Things 
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come i n f i n i t e s e t s , and t h e r e a r e f e a t u r e c o n t r a s t s w i t h i n the -. 
s e t t h a t a r e shared i n d i f f e r e n t degrees by the members of the 
s e t . We s h a l l r e f e r to the s e as " d i s t i n c t i v e f e a t u r e s " , which 
permit s p e c i f i c a t i o n with r e s p e c t to a s e t of a l t e r n a t i v e s ... 
D i s t i n c t i v e f e a t u r e s a r e r e l a t i o n a l , nqt ab s o l u t e l i k e b u i l d i n g 
b l o c k s or elements.. 
They then went on to w r i t e t h a t an item i s " c h a r a c t e r i s e d by a p a t t e r n 
of d i s t i n c t i v e f e a t u r e s t h a t i s unique" f o r t h a t item, but t h a t "members 
of a s e t may d i f f e r by few or many f e a t u r e s - t h a t i s , f e a t u r e s are 
shared w i t h i n the s e t to d i f f e r e n t e x t e n t s " (p.1 5 ) . 
3 . 3 . 1 D i s t i n c t i v e f e a t u r e s as a p p l i e d to speech sounds. Jakobson & 
H a l l e ( 1 9 5 6 ) , and Jakobson, Fant & H a l l e (1963) e l a b o r a t e d the concept 
of d i s t i n c t i v e f e a t u r e s and a p p l i e d i t to the phonemes of human speech. 
A l l speech sounds are composed of bundles of f e a t u r e s whose parameters 
a r e both a r t i c u l a t o r y and a c o u s t i c i n nature. A s m a l l s e t of f e a t u r e -
c o n t r a s t s l i k e v o i c e d - v o i c e l e s s (e.g. ' p i t ' and ' b i t ' a r e d i s t i n g u i s h e d 
only by the presence or absence of v o i c i n g of the i n i t i a l consonant) a r e 
s u f f i e n t to d i s t i n g u i s h a l l the phonemes of a l l the languages i n the 
world, and render each one unique, s i n c e the s e t may be combined i n 
many d i f f e r e n t ways. 
Wickelgren (1965) r e p o r t e d t h a t letter-names s h a r i n g a common 
phoneme ware more l i k e l y to be confused i n memory. He argued t h a t the 
p o s s e s s i o n of a common phoneme i m p l i e s the p o s s e s s i o n of the e n t i r e s e t 
of common f e a t u r e s which compose the phoneme. Each phoneme i s assumed 
to c o n s i s t of a bundle o f p h o n o T o g i c a l l y d i s t i n c t i v e f e a t u r e s t h a t 
can be encoded f o r memory. The u l t i m a t e b a s i c u n i t s a r e not known, 
but i t i s assumed t h a t they combine to form phonemes which i n t h e i r 
t u r n combine to form l a r g e r u n i t s , i . e . s y l l a b l e s and words. 
I t i s f u r t h e r assumed t h a t items s h a r i n g s i m i l a r f e a t u r e s w i l l 
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be coded i n a s i m i l a r manner i n memory. I f the d i s t i n g u i s h i n g f e a t u r e ( s ) 
f a d e ( s ) , one i s l e f t w i t h only the f e a t u r e s i n common, which may l e a d 
to a s y s t e m a t i c e r r o r , i . e . an e r r o r t h a t i s s i m i l a r i n some way to the 
o r i g i n a l s t i m u l u s . "Some of the f e a t u r e s of a consonant can be r e c a l l e d 
when o t h e r s cannot, producing a s y s t e m a t i c tendency f o r the e r r o r s 
i n short-term r e c a l l to have d i s t i n c t i v e f e a t u r e s i n common wi t h the 
c o r r e c t consonant" (Wickelgren, 1966, p.397). I f on the other hand, the 
o r i g i n a l items a r e q u i t e d i f f e r e n t one from another, then more 'information' 
may be l o s t , through decay or i n t e r f e r e n c e , before the item becomes 
i n d i s t i n g u i s h a b l e . S i m i l a r items become i n d i s t i n g u i s h a b l e more r a p i d l y 
as a r e s u l t of l e s s i nformation. 
T h e r e f o r e , on the b a s i s of a s h a r e d - f e a t u r e h y p o t h e s i s , a l e t t e r 
t h a t s h a r e s a common sound w i t h s e v e r a l other l e t t e r s i s more l i k e l y to 
be f o r g o t t e n than a l e t t e r t h a t s h a r e s a common sound with r e l a t i v e l y 
few other items: the g r e a t e r the number of items s h a r i n g a common prope r t y , 
the g r e a t e r the p r o b a b i l i t y of making an e r r o r when i t i s only p a r t i a l l y 
r e c a l l e d . For example j ( d j e i ) , k ( k e i ) , a ( e i ) and h ( e i t j ) a l l share 
the common vowel sound ' e i ' . I f the other d i s t i n c t i v e f e a t u r e s were 
forgotten and a l l t h a t was r e c a l l e d was the vowel sound, then the 
p r o b a b i l i t y of guessing c o r r e c t l y would be .25. S i m i l a r l y , b ( b i : ) , 
c (si_:) , d ( d _ i : ) , e U:) , g ( d j i : ) , p ( p i : ) , t '(t±:) and v ( v i : ) a l l 
share the common vowel sound ' i : ' - the p r o b a b i l i t y o f guessing c o r r e c t l y 
among a l l the a v a i l a b l e p o s s i b l e l e t t e r s c o n t a i n i n g the p a r t i c u l a r vowel 
' i : ' i n the same p o s i t i o n i s only .125. The dependence/independence of 
these f e a t u r e s i s not f u l l y understood, but Wickelnren (1965, 1966) 
suggested t h a t t h e r e must be p a r t i a l independence, ot h e r w i s e s y s t e m a t i c 
e r r o r s would not occur. 
Working w i t h deaf c h i l d r e n whose h e a r i n g l o s s prevents input of 
audi t o r y i n f o r m a t i o n , and who t h e r e f o r e l a c k a c o u s t i c imagery, the main 
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concern was with a r t i c u l a t o r y r a t h e r than a c o u s t i c f e a t u r e s . I n the 
pr e s e n t experiment, i n t e r e s t was centred on the production of l e t t e r 
names r a t h e r than phonemes (e.g. / b i : / not / b / ) . S i n c e no t a b l e o f 
d e s c r i p t i v e c h a r a c t e r i s t i c s based on a r t i c u l a t o r y f e a t u r e s could be 
found i n the l i t e r a t u r e , such 'a t a b l e had to be compiled f o r the l e t t e r s 
used. OJConnor (1973) provided the l i n g u i s t i c b a s i s to the a r t i c u l a t o r y 
p h onetics n e c e s s a r y for the production of t h i s t a b l e (see Appendix C ) , 
which was used to p r e d i c t the a r t i c u l a t o r y s i m i l a r i t y (AS) of the 
l e t t e r - p a i r s ( S e c t i o n 3 . 5 . 4 ) . 
3.3.2 V i s u a l f e a t u r e s . L e t t e r s of the w r i t t e n alphabet form a s e t , 
each c h a r a c t e r d i f f e r i n g from the o t h e r s by one or more v i s u a l 
c h a r a c t e r i s t i c s . These f e a t u r e s have been s t u d i e d l e s s than those o f 
speech sounds ( d i s c u s s e d i n the previous s e c t i o n ) . However, attempts 
have been made to c o n s t r u c t i n t u i t i v e l y a p o s s i b l e ' d e s c r i p t i v e c h a r t ' . 
I n one of the e a r l i e s t of these s t u d i e s , T i n k e r (1928) i n v e s t i g a t e d 
the r e l a t i v e i n t e l l i g i b i l i t y ( s i c ) of l e t t e r s , d i g i t s and c e r t a i n 
mathematical s i g n s u s i n g a short-exposure technique. The percentage 
of times t h a t an item was read c o r r e c t l y gave the i n t e l l i g i b i l i t y s c o r e 
f o r t h a t p a r t i c u l a r item. Hodge (1962) undertook a s i m i l a r study, 
again concerned w i t h l e g i b i l i t y . A pplied problems such as the s e , i n v o l v i n g 
maximal l e g i b i l i t y i n v i s u a l d i s p l a y s , have not produced an index of 
s i m i l a r i t y t h a t could be used to p r e d i c t v i s u a l c o n f u s a b i l i t y o f alphabet 
l e t t e r s . 
More r e c e n t l y , Gibson (1969, 1971) produced a t a b l e o f the v a r i o u s 
v i s u a l f e a t u r e s which she b e l i e v e d were important i n v i s u a l r e c o g n i t i o n . 
She f e l t t h a t f e a t u r e s such as s t r a i g h t l i n e s ( h o r i z o n t a l , v e r t i c a l and 
d i a g o n a l ) , and curved l i n e s formed the b a s i s f o r the g r a p h i c a l coding 
of l e t t e r s . 
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B r i g g s and Hocevar (1975) have d e v i s e d a d i s t i n c t i v e - f e a t u r e 
a n a l y s i s f o r upper-case l e t t e r s . They used four major f e a t u r e s - c u r v a t u r e , 
h o r i z o n t a l l i n e a r i t y , v e r t i c a l l i n e a r i t y and d i a g o n a l i t y to d i s c r i m i n a t e 
between the upper-case l e t t e r s o f the E n g l i s h alphabet. They found t h a t 
the c o n f u s a b i l i t y o f l e t t e r p a i r s was d i r e c t l y r e l a t e d to the percentage 
of f e a t u r e s t h a t the l e t t e r s shared i n common. 
Kuennapas (1966, 1 9 6 7 ) , and Kuennapas & Janson (1969) c a r r i e d out 
s i m i l a r s t u d i e s i n Sweden using the Swedish alphabet. The r e s u l t s of 
t h e i r experimental s t u d i e s of v i s u a l p e r c e p t i o n and memory o f upper-case 
l e t t e r s l e d them to i s o l a t e t h r e e g e o m e t r i c a l f a c t o r s - r e c t a n g u l a r i t y , 
roundness and v e r t i c a l l i n e a r i t y . They a l s o s t u d i e d the 28 lower-case 
l e t t e r s u s i n g m u l t i d i m e n s i o n a l s i m i l a r i t y a n a l y s i s and i s o l a t e d 9 
f a c t o r s o f which v e r t i c a l l i n e a r i t y and roundness were found to be the 
most important. They produced a v i s u a l s i m i l a r i t y m a t r i x u s i n g the 
s c a l e 0 (no s i m i l a r i t y ) to 1000 ( i d e n t i t y ) . T h i s appears to be the onl y 
e m p i r i c a l attempt to provide a p r e c i s e s c a l e of the v i s u a l s i m i l a r i t y 
between lower-case l e t t e r s . S i m i l a r s t u d i e s , such as t h a t of Br i g g s 
and Hocevar ( 1975 ) , have only been concerned with upper-case l e t t e r s . 
F i s h e r , Monty & Glucksberg (1969) wrote a paper e n t i t l e d ' V i s u a l 
c o n f u s i o n m a t r i c e s : f a c t o r a r t e f a c t ? ' i n which they examined "any 
evidence f o r the common assumption t h a t t h e r e e x i s t s a b a s i c 'pattern 
of c o n f u s i o n s ' between upper-case l e t t e r s of the alphabet" (p.1 1 1 ) . 
They found l i t t l e e v i d e n c e — f o r t h i s - a s s u m p t i o n , and" suggested that: 
confusion m a t r i c e s are a f u n c t i o n of the procedures and techniques by 
which they are generated. I t appears t h a t important v a r i a b l e s such as 
exposure d u r a t i o n , r e p o r t - t e c h n i q u e ( f o r c e d / f r e e r e p o r t ) and l e t t e r -
s t y l e r e q u i r e f u r t h e r study. Meanwhile one needs to be aware o f 
the p o s s i b l e / p r o b a b l e l i m i t a t i o n s of the g e n e r a l i t y of v i s u a l s i m i l a r i t y 
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indexes. I n the l i g h t o f t h i s evidence, the v i s u a l s i m i l a r i t y matrix 
generated by Kuennapas & Janson was not used i n the pr e s e n t experiment. 
(I n a d d i t i o n , the Swedish alphabet l a c k s a 'w' and a d i f f e r e n t grapheme 
for 1 a 1 was used). 
P s y c h o l o g i s t s a r e s t i l l s e a r c h i n g f o r a f e a t u r e d e t e c t i o n theory 
of p a t t e r n r e c o g n i t i o n and l e t t e r i d e n t i f i c a t i o n . There i s p s y c h o l o g i c a l 
evidence to support a f e a t u r e d e t e c t i o n a n a l y s i s of p a t t e r n s ( N e i s s e r , 
1 9 6 7 ) , y e t the ' r u l e s ' governing the p e r c e p t i o n of d i s t i n c t i v e f e a t u r e s 
of l e t t e r s , even of a standard s c r i p t , have not y e t been i d e n t i f i e d . 
The shape d i f f e r e n c e s between some l e t t e r s , such as 'O' and 'Q' (which 
can e a s i l y be i d e n t i f i e d by the m a j o r i t y o f c h i l d r e n a f t e r about the 
age o f 8) appear to be f a r l e s s than those between the same l e t t e r w r i t t e n 
i n d i f f e r i n g s c r i p t s (e.g. 'a' and 'C L ' ) . Great v a r i a t i o n s i n hand-
p r i n t e d c h a r a c t e r s can e a s i l y be i d e n t i f i e d , suggesting t h a t i n v a r i a n t 
p h y s i c a l f e a t u r e s may not be a t the h e a r t of a g e n e r a l theory of f e a t u r e 
d e t e c t i o n . T h i s being the c u r r e n t s t a t e of 
t h i n k i n g , no attempt was made to introduce a d i s t i n c t i v e - f e a t u r e a n a l y s i s 
i n t o the p r e s e n t experiment, o r to enter the t h e o r e t i c a l realms of a 
f e a t u r e d e t e c t i o n theory. I n s t e a d , a coded system was d e v i s e d to 
d e s c r i b e l e t t e r shapes p r e c i s e l y (see Appendix D). The number and 
r e l a t i v e p o s i t i o n s of shape a t t r i b u t e s shared by p a i r s Q f l e t t e r s 
were used as an index o f s i m i l a r i t y and to p r e d i c t t h e i r p o t e n t i a l 
v i s u a l c o n f u s a b i l i t y ( S e c t i o n 3.5.4). The l e t t e r s t y l e ( L e t r a s e t 
F u t u r a Medium 72 pt, Sheet 111) used f o r t h i s shape a n a l y s i s was the 
same as t h a t used i n Experiment 1 ( c f . F i s h e r , Monty & Glucksberg, 1969). 
3.3.3 A d i s c u s s i o n o f p o s s i b l e v i s u a l and k i n a e s t h e t i c c h a r a c t e r i s t i c s 
of f i n g e r s p e l l i n q . From the d i s c u s s i o n i n the pre v i o u s two s e c t i o n s , i t 
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should be c l e a r t h a t a d e s c r i p t i v e a n a l y s i s of f i n g e r s p e l l i n g might be 
u s e f u l l y undertaken i n much the same way. However, as y e t t h e r e has 
been no attempt to s y s t e m a t i s e the v i s u a l and k i n a e s t h e t i c s i m i l a r i t i e s 
of e i t h e r one- or two-handed f i n g e r s p e l l i n g . One must assume t h a t both 
the v i s u a l 'image' of the hand, and the k i n a e s t h e t i c s e n s a t i o n s a r i s i n g 
from the p o s i t i o n i n g and movements of the f i n g e r s and hands, a r e important 
a t t r i b u t e s . I t i s l i k e l y , t h e r e f o r e , t h a t such a d e s c r i p t i v e system 
w i l l be v e r y complex. 
For the purposes of the p r e s e n t study however, no such e l a b o r a t e 
a n a l y s i s was attempted. I n s t e a d , a r e l a t i v e l y crude e s t i m a t i o n of 
s i m i l a r i t y was used, s i m i l a r to t h a t employed by Locke & Locke (1971). 
I t was based on: 
( i ) R a tings from h e a r i n g s u b j e c t s with no p r i o r e x p e r i e n c e of 
f i n g e r s p e l l i n g , who were asked to r a t e the 56 p a i r s of 
l e t t e r s r e l e v a n t to the p r e s e n t experiment fo r v i s u a l 
s i m i l a r i t y . A s c a l e of 1 ( h i g h l y s i m i l a r ) to 5 ( h i g h l y 
d i s s i m i l a r ) was used, 
( i i ) Comments made by the deaf c h i l d r e n themselves r e g a r d i n g the 
c o n f u s a b i l i t y of v a r i o u s f i n g e r s p e l l e d l e t t e r s . 
T h i s r a t h e r inadequate e s t i m a t i o n of s i m i l a r i t y , and hence p o t e n t i a l 
c o n f u s a b i l i t y , n e v e r t h e l e s s enabled the experimenter to e x t r a c t the p a i r s 
of f i n g e r s p e l l e d l e t t e r s t h a t were o b v i o u s l y h i g h l y s i m i l a r . These were 
the most important f o r the p r e s e n t experiment; o t h e r s , l e s s s i m i l a r , 
were excluded as they were more d i f f i c u l t to r a t e , and t h e r e was no c l o s e 
correspondence between judges' r a t i n g s . 
3.4 A t e s t f o r a r t i c u l a t o r y i n t e l l i g i b i l i t y . 
The a r t i c u l a t o r y i n t e l l i g i b i l i t y (AI) (not the speech i n t e l l i g i b i l i t y ) 
of each deaf c h i l d i n c l u d e d i n the p r e s e n t experiment, was t e s t e d . The 
16 alphabet l e t t e r s which were to be used i n the memory span t e s t were 
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presented v i s u a l l y i n random order, to each c h i l d i n d i v i d u a l l y , who named 
them aloud, speaking i n t o a Marconiphone s t e r e o t a p e - r e c o r d e r (Model 4218). 
The t a p e - r e c o r d i n g provided a permanent r e c o r d of the c h i l d r e n ' s u t t e r a n c e s , 
and> i n a d d i t i o n , reduced the p o s s i b l e s t r e s s i n v o l v e d i n f a c i n g a panel 
of judges. I f a c h i l d o b v i o u s l y made a mistake, or stumbled over a l e t t e r 
name, an announcement was made to t h i s e f f e c t , and the item was repeated. 
The tape was then played to four judges. Two were f a m i l i a r with the 
speech of deaf c h i l d r e n (though not w i t h t h a t of t h i s p a r t i c u l a r sample), 
and two were not f a m i l i a r with ' d e a f speech, but were w e l l acquainted 
with p h o n e t i c s . Each of the judges was given a s h o r t , p r e l i m i n a r y p r a c t i c e 
s e s s i o n l i s t e n i n g t o , and becoming f a m i l i a r w i t h , ' d e a f v o i c e s and ' d e a f 
speech. Subsequently each of the judges l i s t e n e d u n i n t e r r u p t e d to the 
e n t i r e l i s t of the 16 l e t t e r names a r t i c u l a t e d by each c h i l d . The l i s t s 
were then repeated, with a s h o r t i n t e r v a l a f t e r each a r t i c u l a t e d l e t t e r 
name, during which the j.udges wrote down the l e t t e r they thought they had 
j u s t heard (not a phonetic t r a n s c r i p t ) . F i n a l l y , each l i s t was played 
through a t h i r d time to allow the judges to v e r i f y what they had w r i t t e n . 
According to M i l l e r , Heise & L i c h t e n (1951, P.331), a sound i s 
i n t e l l i g i b l e when " i t i s p o s s i b l e f o r an average l i s t e n e r w i t h normal 
h e a r i n g to d i s t i n g u i s h i t from a s e t of a l t e r n a t i v e u n i t s " . The number 
of l e t t e r names, produced by each i n d i v i d u a l deaf c h i l d , t h a t were 
c o r r e c t l y i d e n t i f i e d by each of the four judges provided a q u a n t i t a t i v e 
measure of performance. On the b a s i s of t h e s e AI s c o r e s , the deaf 
s u b j e c t s were d i v i d e d i n t o t h r e e groups: 
AI 1 - Good a r t i c u l a t o r y i n t e l l i g i b i l i t y {>/ 10) 
AI 2 - Average >• » ( 5 - 9 ) 
AI 3 - Poor ?i „ ( £ '1) 
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AI s c o r e s and AT grouping were used as a b a s i c c h a r a c t e r i s t i c to 
d i s t i n g u i s h between c h i l d r e n w i t h i n a s i n g l e deaf population, and as the 
independent v a r i a b l e i n Experiments 1 , 2 , 3 and 4 i n an attempt to 
c o r r e l a t e c o g n i t i v e a c t i v i t y - i n p a r t i c u l a r p e r c e p t u a l r e c o g n i t i o n 
(Experiment 2) and memory performance (Experiments 1, 3 and 4) - wi t h A I . 
3.5 Experiment 1: An i n v e s t i g a t i o n o f the immediate memory coding of 
s e v e r e l y and profoundly p r e l i n g u a l l y deaf c h i l d r e n . 
T h i s experiment i s a f u r t h e r attempt to a n a l y s e i n d e t a i l the 
immediate memory coding p r e f e r e n c e s o f a sample o f deaf c h i l d r e n u s i n g 
an e r r o r a n a l y s i s technique. The design used i n Experiment 1 i s not 
i d e n t i c a l to t h a t o f any other p r e v i o u s l y undertaken, v a r i o u s changes 
and m o d i f i c a t i o n s having been introduced as a r e s u l t o f p r e v i o u s e x p e r i e n c e . 
The aim of t h i s f i r s t experiment i s two-fold,,to provide a b a s e l i n e and 
a s p e c i f i c experimental frame o f r e f e r e n c e f o r the remaining v i s u a l 
i n formation p r o c e s s i n g experiments of the study, and to t e s t a p r e c i s e 
s e t of p r e d i c t i o n s concerning the p o t e n t i a l c o n f u s a b i l i t y o f p a i r s of 
alphabet l e t t e r s . Rather than an ad hoc e x p l a n a t i o n of memory confusions 
i n terms o f p o s s i b l e v i s u a l , a r t i c u l a t o r y and k i n a e s t h e t i c s i m i l a r i t y 
( c f . Conrad, 1970) between the items, a s e t of p r e c i s e p r e d i c t i o n s r e g a r d i n g 
the degree of s i m i l a r i t y between l e t t e r s was d e v i s e d i n the form o f 
s i m i l a r i t y c o e f f i c i e n t s which were based on the number of shape o r 
a r t i c u l a t o r y a t t r i b u t e s possessed i n common. The r e s u l t s of t h i s i n i t i a l 
experiment can then be compared with p r e v i o u s f i n d i n g s , and be used as 
a foundation for the remaininq e i g h t experiments of t h i s study, which 
have not p r e v i o u s l y been undertaken w i t h deaf s u b j e c t s . Without such 
an 'anchor' f o r comparison, i t i s d i f f i c u l t to r e l a t e even the most 
gen e r a l f i n d i n g s of an in-depth study of t h i s k i n d which i s undertaken 
w i t h i n a s i n g l e e d u c a t i o n a l e s t a b l i s l i m e n t , to other s t u d i e s , or to other 
c o g n i t i v e behaviours. 
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3.5.1 Immediate memory span. A memory-span technique, o r i g i n a l l y 
developed and used by Conrad (1971a) to i n v e s t i g a t e the chronology and 
the development of c o v e r t speech i n h e a r i n g c h i l d r e n aged between 
3. and 11 y e a r s , was used with deaf c h i l d r e n aged between 8 and 16 y e a r s . 
P i c t u r e s , as used by Conrad, were r e p l a c e d by alphabet l e t t e r s . 
3.5.2 S t i m u l i chosen. Alphabet l e t t e r s were chosen because they were 
f a m i l i a r to the c h i l d r e n and could be rep r e s e n t e d o r a l l y , manually and 
g r a p h i c a l l y . I n p r e v i o u s s t u d i e s (e.g. Cimbalo & Laughery, 1967; 
Conrad, 1970, 1973; Conrad & Rush, 1965) s e t s of l e t t e r s were s e l e c t e d , 
each r e l a t i n g to one p a r t i c u l a r c r i t i c a l v a r i a b l e (e.g. a c o u s t i c 
s i m i l a r i t y ) I n the pr e s e n t study two s e t s of R l e t t e r s were chosen -
the f i r s t f o r o v e r a l l a r t i c u l a t o r y s i m i l a r i t y ( L i s t A: a., d, f , j , k , s , t , x ) 
and the second f o r o v e r a l l v i s u a l / s h a p e s i m i l a r i t y ( L i s t B:b, h,m,n,q,v,w,y). 
These two l i s t s allowed an i n d i v i d u a l ' s coding p r e f e r e n c e s to be r e v e a l e d . 
For example, presented w i t h a l e t t e r 'd' from L i s t A an i n d i v i d u a l may 
r e c a l l (from w i t h i n the group of 8 l e t t e r s - "7 being wrong a l t e r n a t i v e s ) the 
l e t t e r ' t ' , s uggesting an a r t i c u l a t o r y confusion i n memory, o r , 
a l t e r n a t i v e l y , the l e t t e r 'Q-' may be r e c a l l e d suggesting a p o s s i b l e 
shape confusion. The p r o v i s i o n of such a range of p o s s i b l e e r r o r types 
may, i t i s b e l i e v e d , be more i n f o r m a t i v e than using groups of l e t t e r s 
(such as those employed i n previous experiments) i n which only one type 
of memory confusion can be made because of r e s t r i c t i v e experimental 
design. T h i s experimental p r o v i s i o n i s a l s o l e s s open to the c r i t i c i s m s 
of C r a i k & Lo c k h a r t (1972), and Garner (1970) concerning the p r o c e s s i n g 
demands imposed by the experimental paradigm and the s t i m u l i used , as 
was mentioned i n S e c t i o n 3.1.5, and should provide i n d i v i d u a l s with 
g r e a t e r freedom to code and process the simple v e r b a l s t i m u l i - l e t t e r s -
i n t h e i r own way. The p r e s e n t t e s t was designed to d i s c o v e r what coding 
o c c u r r e d and avoid undue c o n s t r a i n t upon p o s s i b l e coding s t r a t e g i e s . 
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3.5.3 The p r e d i c t i o n of l e t t e r - p a i r c o n f u s i o n s i n immediate memory. 
For the p r e s e n t experiment, p r e c i s e p r e d i c t i o n s were made concerning 
the p a i r s o f l e t t e r s most l i k e l y to be confused. These p r e d i c t i o n s were 
based on the assumption t h a t l e t t e r s s h a r i n g the most a t t r i b u t e s -
a r t i c u l a t o r y , v i s u a l (shape) and/or k i n a e s t h e t i c , a r e more l i k e l y to be 
confused i n memory. The 16 l e t t e r s s e l e c t e d f o r the p r e s e n t immediate-
memory span experiment i n c o r p o r a t e d s t r o n g l y a n t i c i p a t e d a r t i c u l a t o r y , 
v i s u a l and k i n a e s t h e t i c c o n fusions. 
3.5.3.1 P o s s i b l e a r t i c u l a t o r y c o n f u s i o n s : 
L i s t A; a., d, f , j , k, s, t , x. 
Highly s i m i l a r : 
d/t ( d i : / t i : ) share the same p l a c e of a r t i c u l a t i o n (P) - a l v e o l a r ; 
the same mode of a r t i c u l a t i o n (M) - p l o s i v e stop; 
and an i d e n t i c a l vowel ending. 
f / s ( e f / e s ) are the same with r e s p e c t to v o i c i n g (V) - f o r t i s ; 
share the same mode of a r t i c u l a t i o n - f r i c a t i v e stop; 
and an i d e n t i c a l vowel beginning. 
f/x ( e f / e k s ) are the same with r e s p e c t to V - f o r t i s ; 
s h a r e the same M - f r i c a t i v e ; 
and an i d e n t i c a l vowel beginning. 
s/x (es/eks) are the same with r e s p e c t to V - f o r t i s ; 
share an i d e n t i c a l vowel beginning; 
and an i d e n t i c a l consonant ending. 
I n the Medium range of s i m i l a r i t y : 
j/a. ( d j e i / e i ) , k/ex. ( k e i / e i ) and k / j ( k e i / d ^ e i ) a l l share an i d e n t i c a l 
vowel ending. 
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L i s t B; b, h, m, n, q, v, w, y. 
H ighly s i m i l a r ; 
b/v ( b i : / v i : ) a r e the same w i t h r e s p e c t to V - l e n i s ; 
share the same P - l a b i a l ; 
and an i d e n t i c a l vowel ending, 
m/n (em/en) are the same w i t h r e s p e c t to V - l e n i s ; 
share the same M - n a s a l 
and an i d e n t i c a l vowel beginning. 
I n the Medium range of s i m i l a r i t y : 
q/w ( k j u : / d b l j u : ) share an i d e n t i c a l vowel ending. 
The 6 p a i r s of l e t t e r s which are .'highly s i m i l a r ' and share the 
most a r t l c u l a t o r y a t t r i b u t e s a r e the most l i k e l y to be confused i n 
memory given t h a t the c o r r e c t l e t t e r i s not r e c a l l e d and t h a t the s u b j e c t i s 
u s i n g a r t i c u l a t o r ^ coding. The 4 l e t t e r - p a i r s from the 'medium range' 
are l e s s l i k e l y to be confused than the 6 p a i r s mentioned above, y e t 
t h e i r c o n f u s i o n - p r o b a b i l i t y i s g r e a t e r than f o r the remaining 46 p a i r s 
of l e t t e r s which share few or no a r t i c u l a t o r y a t t r i b u t e s . (For a more 
d e t a i l e d d e s c r i p t i o n of the a r t i c u l a t i o n of l e t t e r names see Appendix C ) . 
A l l the l e t t e r p a i r s i n the High and Medium range of s i m i l a r i t y were 
c l a s s i f i e d as a r t i c u l a t o r i l y s i m i l a r (AS) f o r the purposes of Experiment 1. 
3.5.3.2 P o s s i b l e v i s u a l / s h a p e c o n f u s i o n s : 
L i s t A: k/x, a/d, t / f and t/k. 
L i s t B: h/n, y/v, m/n, w/v, h/m and h/b. 
These 10 p a i r s of l e t t e r s were a l l r a t e d as 'highly s i m i l a r ' and 
share the most shape a t t r i b u t e s , and were c l a s s i f i e d as v i s u a l l y s i m i l a r 
(VS) f o r the purposes of Experiment 1. (See Appendix D f o r a more 
d e t a i l e d d e s c r i p t i o n of the shape-coding of the l e t t e r s ) . 
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3.5.3.3 P o s s i b l e k i n a e s t h e t i c confusions ( f o r two-handed f i n g e r s p e l l i n g ) : 
L i s t A: k/d 
L i s t B: v/n, m/n and q/y. 
I t should be noted t h a t the confusion i n memory of the l e t t e r s 'm' 
and 'n' (from L i s t B) i s not e a s i l y c a t e g o r i s e d , s i n c e 'm' and 'n' a re 
h i g h l y a r t i c u l a t o r i l y , v i s u a l l y and k i n a e s t h e t i c a l l y s i m i l a r . A l l t h r e e 
AI groups should, t h e r e f o r e , confuse m/n e q u a l l y o f t e n , and i f l e t t e r s 
a r e coded m u l t i d i m e n s i o n a l l y i n memory t h i s should be the most p o t e n t i a l l y 
c onfusable p a i r o f l e t t e r s . 
3.6 Hypotheses. 
I t was hypothesised t h a t : 
(1) Confusions o c c u r r i n g between l e t t e r s s t o r e d i n immediate memory 
w i l l d i f f e r a ccording to the p r e f e r r e d mode of communication of the deaf 
i n d i v i d u a l s and the d i f f e r e n t types of coding ( a r t i c u l a t o r y , v i s u a l and 
k i n a e s t h e t i c ) used by the s u b j e c t s , and w i l l be a s s o c i a t e d w i t h A I . 
The i n d i v i d u a l s i n AI Group 1, being capable of r e l a t i v e l y c l e a r speech, 
a r e a b l e to a r t i c u l a t e the l e t t e r names and w i l l t h e r e f o r e be more l i k e l y 
t o confuse a r t i c u l a t o r i l y s i m i l a r (AS) l e t t e r s , of the type p r e d i c t e d 
i n S e c t i o n 3.5.3, than the remaining two AI groups. Hence AI s c o r e s 
should c o r r e l a t e p o s i t i v e l y w i t h number of AS c o n f u s i o n s . ^ 
The i n d i v i d u a l s i n AI Group 3 being l e s s able to a r t i c u l a t e 
i n t e l l i g i b l y w r l l , through—necessi:ty7~make" g r e a t e r _ u s e " o f " v i s u a l - a n d 
p o s s i b l y k i n a e s t h e t i c imagery, and w i l l , t h e r e f o r e , make more v i s u a l 
and k i n a e s t h e t i c c o n f u s i o n s i n memory, of the type p r e d i c t e d i n 
S e c t i o n 3.5.3, than AI groups 1 and 2. AI s c o r e s should c o r r e l a t e 
n e g a t i v e l y with number o f VS con f u s i o n s . 
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(2) Memory span may v a r y a c c o r d i n g to l i s t - t y p e ( l i s t A o r B) and the 
coding s t r a t e g i e s used by the deaf c h i l d r e n : 
I n d i v i d u a l s i n AI Group 1 w i l l have a lower memory-span s c o r e on l i s t A 
(the l i s t i n c o r p o r a t i n g the g r e a t e r number o f a r t i c u l a t o r y - c o n f u s i o n 
p o s s i b i l i t i e s ) , than l i s t B ( i n c o r p o r a t i n g more v i s u a l - c o n f u s i o n p o s s i b i l i t i e s ) . 
I n d i v i d u a l s i n AI Group 3, on the other hand, w i l l have a lower memory-
span on l i s t B than l i s t A s i n c e they, from n e c e s s i t y , must make g r e a t e r 
use o f v i s u a l imagery. 
These d i f f e r e n t i a l e f f e c t s , however, may not be very pronounced s i n c e 
a r t i c u l a t o r y , v i s u a l and k i n a e s t h e t i c cues may a l l c o n t r i b u t e , to a g r e a t e r 
or l e s s e r e x t e n t , to mu l t i d i m e n s i o n a l l e t t e r r e p r e s e n t a t i o n i n memory, i n 
which case primary coding d i f f e r e n c e s may be masked. 
(3) The i n d i v i d u a l s i n AI Group 1 w i t h h i g h e r AI s c o r e s should be b e t t e r 
a b l e to use a l i n g u i s t i c - t e m p o r a l code, and should t h e r e f o r e perform b e t t e r 
on memory-span t a s k s , i r r e s p e c t i v e of l e t t e r - l i s t , than those i n AI 
Group 3, i f temporal coding i s important i n memory-span performance. 
(4) I t i s expected t h a t AI s c o r e s w i l l c o r r e l a t e n e g a t i v e l y w i t h h e a r i n g 
l o s s (both high and low frequency l o s s e s ) . 
3.7 Method. 
3.7.1 S u b j e c t s : 36 deaf c h i l d r e n (19 boys and 17 g i r l s ) aged between 
12.7 and 16.8 y e a r s were t e s t e d from the Upper School: 12 from AI Group 
1 (good a r t i c u l a t o r s ) , 12 from AI Group 2 (average a r t i c u l a t o r s ) , and 
12 from AI Group 3 (poor a r t i c u l a t o r s ) . I n a d d i t i o n 24 deaf c h i l d r e n 
(11 boys and 13 g i r l s ) aged between 8.5 and 12.1 y e a r s were t e s t e d from 
the Middle School: 8 s u b j e c t s from each of the t h r e e AI groups mentioned 
above. 
3.7.2 M a t e r i a l s . Two l i s t s o f l e t t e r s were used. 
L i s t A - ct, d, f , j , k, s, t , x. 
L i s t B - b, h, m, n, q, v, w, y. 
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Each o f the above 16 lower-case l e t t e r s was p r i n t e d ( i n b l a c k L e t r a s e t -
Fu t u r a Medium 72pt, Sheet 111) c e n t r a l l y onto a white c a r d measuring 
6 x 6cm, and covered w i t h t r a n s p a r e n t p r o t e c t i v e f i l m . Two such s e t s of 
16 c a r d s were prepared. The s c r i p t and s i z e of the l e t t e r s were s e l e c t e d to 
maximise l e g i b i l i t y of the v i s u a l input so t h a t e r r o r s due to mis-perception 
o r d i s c r i m i n a t i o n d i f f i c u l t i e s would be h i g h l y u n l i k e l y . A metronome was 
used to pace the r a t e of p r e s e n t a t i o n . 
3.7.3 Design and procedure. A w i t h i n - s u b j e c t s design was used, i . e . 
each c h i l d was t e s t e d on both l e t t e r - l i s t s . The independent v a r i a b l e 
was the AI grouping and the dependent v a r i a b l e s were the immediate memory 
span s c o r e s and the types o f memory confusions made by the deaf s u b j e c t s . 
S i n c e deaf c h i l d r e n from the N.C.S.D. had been p r e v i o u s l y t e s t e d 
(Dawson, 1973) and t h e i r a b i l i t y to remember l i s t s of items found to be 
g e n e r a l l y r a t h e r l i m i t e d and to va r y c o n s i d e r a b l y between i n d i v i d u a l s , a 
memory span procedure'was chosen f o r the p r e s e n t experiment. L e t t e r 
sequences presented to each of the c h i l d r e n were lengthened s t e a d i l y on 
s u c c e s s i v e t r i a l s a ccording to i n d i v i d u a l d i f f e r e n c e s i n memory a b i l i t y . 
I f sequences o f f i x e d l e n g t h had been used w i t h a l l the c h i l d r e n , some 
i n d i v i d u a l s would have found the sequences very easy and would have made 
no, or few, e r r o r s , w h i l s t o t h e r s would have found the sequences too 
long to memorise and would, t h e r e f o r e , have made many e r r o r s . Discouragement 
due to c o n t i n u a l f a i l u r e was thus avoided. 
Each c h i l d was t e s t e d i n d i v i d u a l l y i n a room f r e e from v i s u a l d i s t r a c t i o n . 
A complete s e t o f 8 l e t t e r s , e i t h e r L i s t A or L i s t B, was l a i d out i n a 
row f a c e upwards on the t a b l e i n f r o n t o f the s u b j e c t but was kept covered 
up. The order of these 8 l e t t e r s was re-arranged a f t e r each t r i a l . L e t t e r s 
were drawn randomly from the d u p l i c a t e 'pack' of 8 c a r d s , e i t h e r L i s t A 
or L i s t B, and were presented, one a t a time face upwards, f o r approximately 
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1 second, and then turned f a c e downwards before proceeding to the next l e t t e r . 
A metronome was used to pace the p r e s e n t a t i o n r a t e s i n c e the a u d i t o r y c l i c k 
was not d i s t r a c t i n g to the deaf s u b j e c t s . Although Conrad (1962) used a 
p r e s e n t a t i o n r a t e o f .75 s e c o n d s / l e t t e r , a n d b e l i e v e d t h i s to be s u f f i c i e n t l y 
slow to avoid the p o s s i b i l i t y o f p e r c e p t u a l e r r o r s o c c u r r i n g , a slower r a t e 
was employed here to a l l o w f o r the p o s s i b i l i t y t h a t d a c t y l i c coding may be 
slower than a r t i c u l a t o r y coding o f the v i s u a l input. A f a s t e r p r e s e n t a t i o n 
r a t e might r e s t r i c t the range of encoding s t r a t e g i e s and perhaps prevent 
the use of an optimal s t r a t e g y . Immediately a f t e r the p r e s c r i b e d number 
of l e t t e r s t i m u l i had been presented, the o t h e r s e t of 8 l e t t e r s was 
uncovered and the s u b j e c t was r e q u i r e d to match from memory and i n any o r d e r , 
the sequence of l e t t e r s t i m u l i s t i l l f a c e down, a g a i n s t the a p p r o p r i a t e 
l e t t e r s o f the d u p l i c a t e s e t . No time l i m i t was imposed, but the c h i l d r e n 
were encouraged to respond as q u i c k l y as p o s s i b l e . When s a t i s f i e d w i t h 
h i s / h e r matching response, the c h i l d was allowed to t u r n over the sequence 
of face-down cards to t e s t the accuracy of h i s / h e r match from memory. The 
experimenter recorded each l e t t e r sequence presented and each sequence as 
remembered (matched) by the s u b j e c t . During a p r e l i m i n a r y p r a c t i c e s e s s i o n , 
s i x t r i a l s u s i n g 2 - l e t t e r sequences were presented to each s u b j e c t to 
ensure t h a t a l l the i n s t r u c t i o n s and the t e s t procedure had been f u l l y 
understood. P r e - t r a i n i n g was continued u n t i l each s u b j e c t responded c o r r e c t l y 
on t h r e e s u c c e s s i v e t r i a l s u s i n g 2 - l e t t e r sequences. 
At the beginning of the t e s t s e s s i o n , each c h i l d was presented w i t h 
a 2 - l e t t e r sequence. I f t h i s was s u c c e s s f u l l y remembered, a f u r t h e r 
sequence of 3 l e t t e r s was presented. T h i s process of lengthening each 
s u c c e s s i v e new t r i a l by one l e t t e r continued u n t i l the maximum of 8 was 
reached, or u n t i l a mistake o c c u r r e d . When a c h i l d f a i l e d to remember a 
sequence of l e t t e r s c o r r e c t l y , another sequence, c o n t a i n i n g the same number 
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of l e t t e r s , was presented. I f s u c c e s s f u l on t h i s second attempt, the 
procedure was continued as be f o r e . A f t e r two c o n s e c u t i v e f a i l u r e s o c c u r r e d 
on a sequence o f any given l e n g t h , o r a l t e r n a t i v e l y a f t e r an 8 - l e t t e r 
sequence was c o r r e c t l y remembered, the e n t i r e procedure was begun again, 
s t a r t i n g once more wi t h a 2 - l e t t e r sequence. E i g h t such r e p e t i t i o n s were 
c a r r i e d out w i t h each c h i l d . I f , by chance, a sequence o f l e t t e r s drawn 
randomly from the 'pack' s p e l l e d an E n g l i s h word (e.g. s - a.- d from 
L i s t A) the sequence was excluded. 
The average i n t e r - t r i a l i n t e r v a l was 10 seconds, and the e n t i r e 
t e s t s e s s i o n f o r each c h i l d l a s t e d f o r between 20 and 30 minutes. Each 
s u b j e c t was t e s t e d on two s e p a r a t e o c c a s i o n s , and to c o n t r o l f o r p o s s i b l e 
p r a c t i c e e f f e c t s , the order of p r e s e n t a t i o n o f L i s t s A and B on t e s t s e s s i o n s 
1 and 2 was randomised f o r each s u b j e c t . 
3.7.4 S c o r i n g . Sequences were scored l e t t e r by l e t t e r , and a l e t t e r was 
onl y s c o r e d as c o r r e c t i f i t o c c u r r e d i n the c o r r e c t r e l a t i v e p o s i t i o n 
w i t h i n the sequence o f l e t t e r s . Any l e t t e r not c o r r e c t l y r e c a l l e d was 
recorded as a 'confusion' o c c u r r i n g i n memory between the l e t t e r which 
had been presented i n t h a t p a r t i c u l a r p o s i t i o n and the l e t t e r r e c a l l e d 
i n t h a t p a r t i c u l a r p o s i t i o n w i t h i n the l e t t e r sequence. Sequences 
c o n t a i n i n g a s i n g l e such l e t t e r - c o n f u s i o n were e x t r a c t e d f o r f u r t h e r , 
more d e t a i l e d , a n a l y s i s . A m a t r i x o f the s e l a t t e r c o nfusions was c o n s t r u c t e d 
to show the frequency w i t h which a p a r t i c u l a r i n c o r r e c t response was made 
to a p a r t i c u l a r s t i m u l u s - l e t t e r . S i n c e l e t t e r - p a i r s shared the same 
p r e d i c t e d degree of c o n f u s a b i l i t y , the matrix was c o l l a p s e d i n t o 28 c e l l s 
i n s t e a d of the p o s s i b l e 56 c e l l s , thereby i n c r e a s i n g the number of confusions 
recorded i n each c e l l without d i s t o r t i n g the r e s u l t s . (So f o r example, the 
number of times a 'd' was r e c a l l e d i n s t e a d o f the ' t ' presented, and v i c e 
v e r s a , was recorded i n the same c e l l of the matr i x . ) 
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The g r e a t e s t number of l e t t e r s c o r r e c t l y remembered before making 
e r r o r s on the two c o n s e c u t i v e l e t t e r sequences t h a t followed, (which were 
one item longer),was recorded f o r each s u b j e c t . The mean of the s e s c o r e s 
over the 8 repeated t r i a l s was c a l c u l a t e d to g i v e an o v e r a l l memory span 
sc o r e f o r each i n d i v i d u a l on L i s t s A and B s e p a r a t e l y . The data f o r the two 
age-groups were, f o r the most p a r t , a n a l y s e d s e p a r a t e l y . 
3.8 R e s u l t s . 
3.8.1 Immediate memory span. Immediate memory span was d e f i n e d , f o r the 
purposes o f the p r e s e n t i n v e s t i g a t i o n , as the maximum number of l e t t e r s 
t h a t were c o r r e c t l y r e c a l l e d i n sequence. The immediate memory span was 
averaged over the e i g h t t r i a l s f o r each o f the two l e t t e r - l i s t s s e p a r a t e l y 
(see Appendix E ) . The d i f f e r e n c e (d) between the immediate memory span 
s c o r e s f o r the two l e t t e r - l i s t s , i . e . L i s t A - L i s t B, was c a l c u l a t e d f o r 
each s u b j e c t to t e s t the hyp o t h e s i s t h a t memory span w i l l v a r y a c c o r d i n g to 
the l i s t - t y p e (the p o t e n t i a l c o n f u s a b i l i t y o f l e t t e r s w i t h i n the l i s t ) and 
AI group. The r e s u l t s o f the Jonckheere Trend T e s t (Jonckheere, 1954) 
showed, as was p r e d i c t e d , t h a t i n d i v i d u a l s i n AI Group 1 scored h i g h e r 
on L i s t B ( c o n t a i n i n g more VS l e t t e r s ) than on L i s t A ( c o n t a i n i n g more AS 
l e t t e r s ) , and v i c e v e r s a f o r AI Group 3 (s =147, p =.01 f o r the o l d e r age 
group; and s =128, p =.0003 f o r the younger age group). The a l l o c a t i o n o f 
AI s c o r e s to AI Groups 1, 2 and 3, although convenient, does not al l o w f o r 
very p r e c i s e c o r r e l a t i o n - t y p e a n a l y s e s . The c o r r e l a t i o n between the 
d i f f e r e n c e s c o r e s and the a c t u a l AI s c o r e s was t h e r e f o r e c a l c u l a t e d . F i g u r e 
3-a shows the n e g a t i v e c o r r e l a t i o n between the d i f f e r e n c e s c o r e s and the 
AI s c o r e s f o r the younger (r =-.74, p< .002) and the o l d e r age groups 
(r =-.37, p <.05). 
F i g u r e 3-b shows the c o n s i d e r a b l e o v e r l a p i n immediate memory span 
s c o r e s between the two age groups, f o r L i s t A and B s e p a r a t e l y . The ages 
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of a l l the deaf s u b j e c t s l a y on a continuum a c r o s s the two age groups and 
t h e r e was no o v e r l a p i n age between the two groups. There was a p o s i t i v e 
c o r r e l a t i o n between memory span s c o r e s and age a c r o s s the two age groups 
(r. =.5 f o r L i s t A, and r =.58 f o r L i s t B ) . 
There was no evidence t h a t the i n d i v i d u a l s i n AI Group 1 were a b l e to 
process the s e q u e n t i a l l y presented items b e t t e r than AI Group 3 f o r the 
o l d e r age group (s =13, p =.42 f o r L i s t A, and s =59, p =.31 f o r L i s t B ) . 
However, f o r the younger age group, w h i l s t no such d i f f e r e n c e was found 
between the memory span s c o r e s of the t h r e e AI groups on L i s t A (s =14, p =.46) 
t h e r e was a h i g h l y s i g n i f i c a n t d i f f e r e n c e on L i s t B (s =116, p < . 0 0 1 ) . The 
s c o r e s f o r A I Group 3 where s i g n i f i c a n t l y lower. P o s s i b l e reasons f o r t h i s 
w i l l be suggested i n the d i s c u s s i o n s e c t i o n . 
3.8.2 Item e r r o r s . R e g a r d l e s s of memory coding and r e t r i e v a l cues some items 
w i l l be f o r g o t t e n or confused w i t h i n the memory system. Every i n s t a n c e of 
a l e t t e r - c o n f u s i o n (or item e r r o r ) o c c u r r i n g s i n g l y w i t h i n a sequence was 
recorded, and a m a t r i x c o n s t r u c t e d to show the frequency of c o n f u s i o n s 
between p a r t i c u l a r p a i r s of l e t t e r s . A c a s u a l i n s p e c t i o n of the d i s t r i b u t i o n 
of t h e s e l e t t e r - c o n f u s i o n s w i t h i n the m a t r i c e s i n T a b l e s 3-a and 3-b suggests 
t h a t not a l l the c o n f u s i o n s o c c u r r e d a t random. As can be seen from the 
m a t r i c e s * some p a i r s of l e t t e r s were r e l a t i v e l y o f t e n confused, w h i l s t o t h e r s 
were confused l e s s f r e q u e n t l y . The former category l a r g e l y c o n s i s t e d of 
those p a i r s o f l e t t e r s which possessed a t t r i b u t e s i n common - whether 
a r t i c u l a t o r y , shape and/or k i n a e s t h e t i c . G e n e r a l l y speaking, a l a r g e r 
number of l e t t e r - c o n f u s i o n s o c c u r r e d i n the p r e d i c t e d c o n f u s i o n c a t e g o r i e s 
than i n the non-predicted c a t e g o r i e s ( i . e . the s o - c a l l e d ' d i s t i n c t i v e ' 
l e t t e r c o n f u s i o n s ) . 
The numbers of VS and AS p a i r s of l e t t e r s t h a t were confused i n 
immediate memory by the t h r e e AI groups a r e presented i n F i g u r e 3-c. The 
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d f j k s t X 
© - 15 2 3 2 9 4 7 a 
d 7 - 4 6 7 8 9 4 d 
f 1 3 - 9 9 8 25 9 f 
j 8 4 5 - 6 5 10 2 j 
k 3 6 3 9 - 7 14 14 k 
s 3 2 7 1 1 - 4 20 s 
t 3 9 15 8 12 7 - 6 t 
X 1 1 3 2 7 5 4 - X 
a d f j k s t X 
T o t a l : 228 p a i r s o f 
l e t t e r c o nfusions 
T a b l e 3-a. 
T o t a l : 140 p a i r s of l e t t e r c o n fusions. 
Matrix of s i n g l y o c c u r r i n g l e t t e r - c o n f u s i o n s ( L i s t A) 





b h m n q V w y 
b - 12 2 5 9 14 2 6 b 
h 7 - 11 15 3 8 5 6 h 
m 3 11 - 14 4 5 13 6 m 
n 4 10 9 - 3 12 3 3 n 
q 7 2 1 4 - 3 3 7 q 
V 6 3 2 14 2 - 11 V 
w 3 4 8 6 2 5 - 9 w 
y 5 4 2 3 5 11 4 - y 
b h m n q V w y 
T o t a l : 210 p a i r s of 
l e t t e r c o nfusions 
T o t a l : 147 p a i r s of l e t t e r c o n f u s i o n s . 
T a b l e 3-b. Matrix of s i n g l y o c c u r r i n g l e t t e r - c o n f u s i o n s ( L i s t B ) . 
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L e t t e r - l i s t 
A A r t i c u l a t o r i l y s i m i l a r ®" 3 
A V i s u a l l y s i m i l a r @>= => >= =Q 
B ? \ r t i c u l a t o r i l y s i m i l a r Q Q 
B V i s u a l l y s i m i l a r C=» =» = "=0 
Fi g u r e 3-c. Number o f v i s u a l l y and a r t i c u l ? . t . c r i l y s i m i l a r 
w h i c h o c c u r r e d s i n g l y w i t h i n l ^ t t ^ r sequences 
L i s t R as a f u n c t i o n o f A I group. 
l e t t a r c o n f u s i o n s 
fro::. L i s t A and 
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abs o l u t e number of AS and VS confusions d i f f e r e d according to A I group and 
according to l e t t e r - l i s t (as a r e s u l t of the d e l i b e r a t e manipulation of the 
number of VS and AS confusions p o s s i b l e w i t h i n each of the two letter-lists)„ 
but the r e l a t i v e number remained r e l a t i v e l y constant a c r o s s the two l e t t e r -
l i s t s f o r each AI Group. The number of AS and VS confusions made by both 
the o l d e r and the younger deaf s u b j e c t s d i f f e r e d according to t h e i r 
a r t i c u l a t o r y s k i l l s . As was p r e d i c t e d , i n d i v i d u a l s i n AI Group 1 made more 
AS c o n f u s i o n s than e i t h e r AI Groups 2 or 3,and AI Group 3 made more VS 
confusions than AI Groups 1 and 2. Both of the s e r e s u l t s support the o r i g i n a l 
hypotheses. 
A f u r t h e r a n a l y s i s was c a r r i e d out to look a t p o s s i b l e i n t e r a c t i o n s 
between the thr e e f a c t o r s - AI Group, L e t t e r - l i s t and Type of l e t t e r -
c onfusion (see F i g u r e 3-c).The r e s u l t s o f the 3 (AI) x 2 ( L e t t e r - l i s t ) 
x 2 (Type of l e t t e r - c o n f u s i o n ) s p l i t - p l o t f a c t o r i a l a n a l y s e s o f v a r i a n c e 
a r e shown i n the summary t a b l e s i n Ta b l e 3-c. The t h r e e main e f f e c t s were 
s i g n i f i c a n t f o r both the younger and the o l d e r age groups - Older age group -
f o r A I : F ( 2 f 3 3 ) =3.78,p<.05; f o r L e t t e r - l i s t : F ( 1 , 33) =24.34,p<. 001; and f o r 
Type of l e t t e r - c o n f u s i o n : F ( 2 , 3 3 ) =6.94, p<. 05. For the Younger age group: 
f o r AI:F(2,21)=3.55,p<.05; f o r L e t t e r - l i s t : F ( 1 , 2 1 ) =13.79, p<.01; and 
fo r Type of l e t t e r - c o n f u s i o n : F ( 2 , 3 3 ) =9.55, p<.01. The i n t e r a c t i o n s between 
AI and Type of l e t t e r - c o n f u s i o n , and L e t t e r - l i s t and Type of confu s i o n 
were a l s o s i g n i f i c a n t (F(2,33) =13.14, p<.001, and F ( l , 3 3 ) =16.04, p<.001 
r e s p e c t i v e l y f o r the o l d e r age group;"arid F("2,21) =5.06") p<.05, arid ~~ 
F ( l , 2 1 ) =6.58, p<.05 r e s p e c t i v e l y f o r the younger age group). I n a d d i t i o n 
the i n t e r a c t i o n between AI and L e t t e r - l i s t was s i g n i f i c a n t f o r the o l d e r 
s u b j e c t s (F(2,33) =5.08, p<.05), as was the t h i r d - o r d e r i n t e r a c t i o n between 
a l l t h r e e f a c t o r s . (F(2,33) =5.42, p<-01). As miaht be expected, given the 
design of the experiment, the e f f e c t s of the three f a c t o r s were not 
independent of each other. 
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Table 3-c. Summary ta b l e of the 3 (AI) x 2 ( L e t t e r - l i s t ) x 2 (Type o f confusion) s p l i t - p l o t 
f a c t o r i a l a n a l y s i s of variance. 
Older age group: 
Source o f variance: df 
Between s u b j e c t s ( 3 5 ) 
AI 2 
E r r o r fa) 33 
Within Subjects . ( 1 0 8 ) 
L e t t e r - l i s t 1 
AI x L e t t e r - l i s t 2 
E r r o r lb) 33 
Type of l e t t e r - c o n f u s i o n 1 
AI x type of l e t t e r - c o n f u s i o n 2 
E r r o r fc) 33 
L e t t e r - l i s t x type of l e t t e r confusion 1 
2 
E r r o r (d) 33 
AI x l e t t e r - l i s t x type of l e t t e r 
confusion 
T o t a l 143 
SS 
7 . 6 8 
3 3 . 5 6 
2 1 . 0 
8 . 7 6 
2 8 . 4 8 
1 4 . r 
5 3 . 3 
6 6 . 9 
1 6 . 7 
1 1 . 3 
3 4 . 3 
2 9 5 . 9 9 
MS 
3 . 8 4 
1 . 0 2 
2 1 . 0 
4 . 3 8 
0 . 8 6 
1 4 . 1 
2 6 . 6 
2 . 0 3 
1 6 . 7 
5 . 6 3 
1 . 0 4 
3.78 
2 4 . 3 4 
5 . 0 8 
6 . 9 4 
1 3 . 1 4 
1 6 . 0 4 
5 . 4 2 
< .05 
< . 0 0 1 
< . 0 5 
< . 0 5 
< .001 
< . 0 0 1 
< . 0 1 
Younger age group: 
Source of va r i a n c e 
Between s u b j e c t s 
AI 
E r r o r (a) 
Within s u b j e c t s 
L e t t e r - l i s t 
AI x l e t t e r - l i s t 
E r r o r (b) 
Type of l e t t e r - c o n f u s i o n 
AI x type of l e t t e r - c o n f u s i o n 
E r r o r (c) 
df 
( 2 3 ) 
2 
2 1 






2 1 " 
L e t t e r - l i s t x type of l e t t e r confusion 1 
AI x l e t t e r - l i s t x type of l e t t e r 2 
confusion 
E r r o r (d) 2 1 
T o t a l 9 5 
SS 
6 . 4 
1 8 . 9 4 
1 3 . 5 
0 . 4 4 
2 0 . 5 6 
1 3 . 5 
1 4 . 3 
" 2 9 7 6 9 " 
1 3 . 5 
1 . 9 4 
4 3 . 0 6 




1 3 . 5 
.22 
. 9 8 
1 3 . 5 
7 . 1 6 
— 1 7 4 1 -
1 3 . 5 
. 9 7 
2 . 0 5 
3.55 
1 3 . 7 9 
.22 
9 . 5 5 
5 . 0 6 
6 . 5 8 
. 4 7 
•<£.0b 
< . 0 1 
ns 
< . 0 1 
< . 0 5 
< . 0 5 
ns 
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There was an i n s u f f i c i e n t number of k i n a e s t h e t i c a l l y s i m i l a r l e t t e r -
c o n fusions to look a t group d i f f e r e n c e s , s i n c e only 25 p a i r s of l e t t e r s 
t h a t were o b v i o u s l y k i n a e s t h e t i c a l l y s i m i l a r were confused by the younger 
age group, and 26 by the o l d e r s u b j e c t s . 
As was p r e d i c t e d , number of VS confusions was n e g a t i v e l y c o r r e l a t e d 
w i t h AI s c o r e s ( r =-.5, p< .002 f o r the o l d e r age group, and r =-.34, 
p< .1 f o r the younger age group). I t was.also a n t i c i p a t e d t h a t the number 
of AS confusibns would c o r r e l a t e p o s i t i v e l y w i t h AI s c o r e s ( r =.65, 
p < .002 f o r the o l d e r deaf s u b j e c t s , and r =.37, p < .1 f o r the younger 
s u b j e c t s ) . 
S i x ordered contingency t a b l e s were c o n s t r u c t e d to i n v e s t i g a t e the 
r e l a t i o n s h i p between: ( i ) the frequency o f confusion and the v i s u a l s i m i l a r i t y 
c o e f f i c i e n t (based on the proportion of shape a t t r i b u t e s p ossessed i n 
common), and ( i i ) l e t t e r - c o n f u s i o n frequency and a r t i c u l a t o r y s i m i l a r i t y 
(based on the proportion o f common a r t i c u l a t o r y a t t r i b u t e s ) . Table 3-d 
shows the l e t t e r - c o n f u s i o n frequency a s a f u n c t i o n of i n c r e a s i n g v i s u a l 
s i m i l a r i t y f o r the e n t i r e group o f deaf s u b j e c t s ( i . e . both o l d e r and 
younger age groups and a l l t h r e e A I Groups together (N =60), and combining 
the l e t t e r - c o n f u s i o n s which o c c u r r e d from L i s t A w i t h those from L i s t B ) . 
T a b l e s 3-e and 3-f p r e s e n t the same data f o r AI Groups 1 and 3 r e s p e c t i v e l y 
(again f o r the combined age groups). S i m i l a r l y , the frequency of l e t t e r -
c o n f u s i o n s as a f u n c t i o n of i n c r e a s i n g a r t i c u l a t o r y s i m i l a r i t y a r e shown 
f o r the e n t i r e group (Table 3-g), f o r AI Group 1 (Table 3-h) and f o r 
AI Group 3 (Table 3 - i ) . The frequency of l e t t e r - c o n f u s i o n s , when ordered 
along the v i s u a l s i m i l a r i t y , and the a r t i c u l a t o r y s i m i l a r i t y dimensions, 
supported the suggestion t h a t the l i k e l i h o o d o f a confusion would be a 
p o s i t i v e f u n c t i o n of the degree of s i m i l a r i t y between the presented and the 
r e c a l l e d items. 
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Table 3-d Scale o f v i s u a l S i m i l a r i t y (High) 
0 .1 .13 .14 .17 .2 .22 .26 .20 .3 .33 36 .4 43 At .5 .6 .67 .7 .75 .8 .83 
3 1 
4 1 1 
3 1 1 1 1 1 1 1 
6 1 1 
7 1 1 1 1 
8 1 1 1 
9 1 1 1 
10 1 1 11 
11 1 11 1 
12 1 1 11 
13 1 1 
14 1 
15 1 1 
16 









25 1 1 
26 1 1 
27 1 
28 1 
" " 4 0 1 
Table 3-e Scale o f V i s u a l S i m i l a r i t y (High) 
0 .1 . 1 3 .14 .17 .2 .22 .25 .29 .3 .33 .36 .4 .43 .44 .5 .6 .87 .7 .75 .8 .83 
0 1 1 
1 1 11 1 1 1 1 1 
2 1 I t 11 11 1 1 1 11 
3 1 1 11 111 11 1 1 1 1 
4 1 1 1 1 
s 1 1 1 
6 1 1 1 
7 1 1 
8 1 1 
h -




Table 3-f Scale of V i s u a l S i m i l a r i t y 
3 
—1 - 1 3 - - - . 1 4 - - 1 7 - —.2~ ~ 2 2 ~ .25 .29 .3 .33 .38 .4 .43 .44 .5 .6 .67 .7 .75 .8 .83 
0 1 
1 1 1 1 
2 1 1 1 1111 1 1 11 11 1 
3 1 1 11 111 1 1 
4 1 1 11 1 
5 1 1 1 1 1 1 
8 1 1 1 1 
7 1 1 1 
8 1 










Frequency o f l e t t e r confusions as a f u n c t i o n o f i n c r e a s i n g v i s u a l s i m i l a r i t y 
f o r the t o t a l group (Table 3-d), AI Group 1 only (Table 3-e)-and AI Group 3 
only (Table 3 - f ) . 
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Frequency of l e t t e r confusions as a function of increasing a r t i c u l a t o r y s i m i l a r i t y 
for the t o t a l group (Table 3-g), for AI Group I only (Table 3-h) and for 
AI Group 3 only (Table 3 - i ) . 
Table 3-
0) a o 
•i-t to 3 
M-l C O 
U 
M-l O 
> i O 
ti 




M-l 0 O 
U 





•g Scale of arfciculatory s i m i l a r i t y 
No lhared 


































f n iunnent * V 
3 1 
4 1 
6 111 1 1 1 11 
6 1 1 
7 111 1 
a 1 1 1 
9 11 1 
10 11 1 1 
11 1 1 1 — 
12 11 1 1 
13 1 1 
14 1 
15 1 1 




2 0 1 
21 1 1 1 
2 2 11 
23 1 
24 
2 9 1 1 





M = Mode of 
a r t i c u l a t i o i 
P = Place of 
a r t i c u l a t i o i 
V = Voicing 

































e m l i n ) ptui 
wtuniti;Bl c o m o n a n t 
plus V 
0 1 1 
1 111 1 1 11 1 
2 111 1 11 1 
3 1 11 1111 1 
4 11 1 1 
5 1 1 1 
6 11 1 
7 1 1 
B 1 1 
- 1 
1 1 11 
1 _ 
1 
18 1 y 
L e - 3 - i - S ca-le-o f— ar t i e u l ator~y—s imi-lar-i ty 
01 a o 
• H in 3 m a o o 
0) 
u 
No iharod 1 ihau'ri 2 ihated Identical Identical t-Jentical 
ar t icuUtorv artt<:ulMoty e i l i cn la to iy vowel vowel ending *ovvel ending 
leal u ret lei j lufe: feaiutoi: ending p lu i pirn identical 
M P V V P MP V M V M V P MP consonant 
p l m V 
0 1 
1 11 
2 111 11 1 1 111 1 
1 
1 
3 111 1 11 11 1 
1 
4 111 1 1 
5 111 1 1 1 ~ — — 
6 11 1 1 
7 1 1 
8 1 1 
e 11 1 
10 1 
11 1 
' 12 1 





There was a h i g h l y s i g n i f i c a n t p o s i t i v e c o r r e l a t i o n (Tc =.43,p<.00003, 
Kendall, 1970, p.147) between v i s u a l s i m i l a r i t y and the number o f confusions 
made by the e n t i r e group, and also by A I Group 1 (Tc = .35,p < o 0 0 2 ) , and 
A I Group 3 (Tc. =.42 ,p < .00003) . The c o r r e l a t i o n s between a r t i c u l a t o r y 
s i m i l a r i t y and frequency o f confusions were smaller, and more v a r i a b l e across 
the A I groups (Tc =.16,p =.057 f o r the e n t i r e group;T<- =.33,p =.0008 f o r 
A I Group 1; andTt =-.12,p =.11 f o r A I Group 3 ) . I t would appear t h a t 
o r d e r i n g the l e t t e r - p a i r s along the dimension o f i n c r e a s i n g v i s u a l 
s i m i l a r i t y i s a b e t t e r p r e d i c t o r o f the o v e r a l l frequency d i s t r i b u t i o n of 
item e r r o r s than the dimension of a r t i c u l a t o r y s i m i l a r i t y . The c o r r e l a t i o n s 
were unexpectedly high i n view o f the f a c t t h a t o r d e r i n g the confusions along 
a s i n g l e dimension o f s i m i l a r i t y , such as v i s u a l s i m i l a r i t y , overlooked the 
f a c t t h a t p a i r s o f l e t t e r s could also be a r t i c u l a t o r i l y s i m i l a r and/or 
k i n a e s t h e t i c a l l y s i m i l a r , and d i d not allow f o r multidimensional s i m i l a r i t y . 
Thus f o r example, the p a i r of l e t t e r s ' t ' and 'd' are h i g h l y a r t i c u l a t o r i l y 
s i m i l a r , and by comparison less v i s u a l l y s i m i l a r , and w i l l t h e r e f o r e occupy 
a d i f f e r e n t p o s i t i o n along the s i m i l a r i t y a x i s according t o the dimension 
w i t h the same number o f confusions, and thereby d i s t o r t the o v e r a l l p a t t e r n 
o f r e s u l t s . 
I t i s i n t e r e s t i n g t h a t the frequency o f confusions c o r r e l a t e d h i g h l y 
w i t h i n c r e a s i n g v i s u a l s i m i l a r i t y f o r the e n t i r e group, and also f o r 
A I Groups 1 and 3 separately. Only the l a t t e r high c o r r e l a t i o n was 
a n t i c i p a t e d . These f i n d i n g s suggest t h a t v i s u a l shape cues v/ere an important 
f e a t u r e i n the memory processing o f a l l the deaf c h i l d r e n t e s t e d , 
i r r e s p e c t i v e o f t h e i r a r t i c u l a t i o n s k i l l s . The p i c t u r e emerging from the 
a r t i c u l a t o r y s i m i l a r i t y dimension i s less c l e a r . O v e r a l l , a r t i c u l a t o r y 
s i m i l a r i t y c o r r e l a t e d less h i g h l y w i t h frequency o f l e t t e r - c o n f u s i o n f o r 
the e n t i r e group. As one would expect, t h i s dimension was not r e l e v a n t f o r 
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a l l the deaf s u b j e c t s , p a r t i c u l a r l y those i n A I Group 3 who could not 
a r t i c u l a t e the letter-names i n t e l l i g i b l y . But, as was p r e d i c t e d , a r t i c u l a t o r y 
s i m i l a r i t y c o r r e l a t e d more h i g h l y w i t h frequency o f l e t t e r - c o n f u s i o n f o r 
AI. Group 1 who were able t o a r t i c u l a t e r e l a t i v e l y i n t e l l i g i b l y , and f o r 
whom t h e r e f o r e the dimension of a r t i c u l a t o r y s i m i l a r i t y was r e l e v a n t . 
3.8.3 Order e r r o r s . P airs o f transposed l e t t e r s (e.g. the letter-sequence 
's-x-d-a' r e c a l l e d as 1s-x-ou-d') were also s t u d i e d t o discover whether 
these order e r r o r s a l so r e f l e c t e d s i m i l a r types o f confusion as a f u n c t i o n 
of a r t i c u l a t i o n a b i l i t y * a s was found f o r the item e r r o r s . Once again the 
p a i r s o f l e t t e r - t r a n s p o s i t i o n s from L i s t s A and B were combined. The 
r e s u l t s o f the Jonckheere Trend Test showed t h a t there was no d i f f e r e n c e i n 
the number o f order e r r o r s ( i . e . the o v e r a l l number o f sequences i n which 
the c o r r e c t l e t t e r s were r e c a l l e d i n an i n c o r r e c t order) across the three 
A I groups f o r e i t h e r the o l d e r (s =17, p = .4) o r the younger age group 
(s =20, p =.3). Nor was there a d i f f e r e n c e i n the number o f VS t r a n s p o s i t i o n s 
made by the three AI groups (s =17, p =.4 f o r the o l d e r age group; and 
s =21, p =.27 f o r the younger s u b j e c t s ) . A I Group 1 d i d however transpose 
s i g n i f i c a n t l y more AS l e t t e r - p a i r s than e i t h e r o f the other A I groups, 
and A I Group 3 fewest (s =264, p< .0007 f o r the o l d e r s u b j e c t s ; and 
s =103, p< .002. f o r the younger age group). The i m p l i c a t i o n s o f these 
f i n d i n g s f o r the t e m p o r a l - l i n g u i s t i c coding hypothesis w i l l be discussed 
i n the f o l l o w i n g s e c t i o n (Section 3.9). 
3.8.4 C o r r e l a t i o n analyses o f su b j e c t and experimental v a r i a b l e s . For each 
of the 60 i n d i v i d u a l s t e s t e d i n the present experiment, the f o l l o w i n g 
personal data was a v a i l a b l e from the school records: c h r o n o l o g i c a l age, 
reading age (Young's Group Reading t e s t ) , W.I.S.C. Performance scores, 
and pure-tone hearing losses measured a t 250, 500, 1000, 2000 and 4000 Hz. 
(See Appendix E f o r the raw scores.) I n order t o evaluate the r e s u l t s 
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f u r t h e r , the r e l a t i v e c o n t r i b u t i o n o f these subject v a r i a b l e s was s t u d i e d . 
I t was found t h a t age and I.Q. scores d i d not c o r r e l a t e very h i g h l y w i t h 
reading a b i l i t y , A I scores, hearing l o s s , o r the number o f VS, AS, or D 
confusions made. I n the o l d e r age group the most s i g n i f i c a n t o f these 
c o r r e l a t i o n s was between I.Q. and reading age (r =.34, p =.15). I n the 
younger s u b j e c t s , as one might expect i n a p o p u l a t i o n whose reading 
a b i l i t y stagnates from the age o f about nine onwards, age c o r r e l a t e d more 
h i g h l y w i t h reading age (r =.42, pC02). Age was also s i g n i f i c a n t l y p o s i t i v e l y 
c o r r e l a t e d w i t h A I scores ( r =.45, p< .02), and n e g a t i v e l y c o r r e l a t e d w i t h 
h igh frequency hearing loss (r =-.57, p< .01). Of p a r t i c u l a r i n t e r e s t was 
the c o r r e l a t i o n between A I Scores and some o f the remaining v a r i a b l e s (see 
Table 3 - j ) . A I scores c o r r e l a t e d s i g n i f i c a n t l y w i t h the memory span d i f f e r e n c e 
Memory span Hearing Loss: v s A s 
d i f f e r e n c e Low High „ „ „ „ Confusions Confusions scores Frequency Frequency 
Older Age Group: -.38* -.69** -.78** -.5* .65** 
Younger Age Group: -.74** -.58** -.72** -.34 .37 
* p< .05 
** p< .002 
Table 3 - j . C o r r e l a t i o n s ( r ) between A I scores and some o f the v a r i a b l e s and 
dependent measures from Experiment 1. 
scores and both low- and hi g h - frequency hearing losses and, f o r the o l d e r 
age group o n l y , w i t h the number o f VS and AS confusions. 
To i s o l a t e the e f f e c t of AI scores, the e f f e c t s of age, i n t e l l e c t u a l 
a b i l i t y and reading age were p a r t i a l l e d out (see Table 3-k). With the 
exception o f the c o r r e l a t i o n between AI scores and number o f AS confusions 
f o r the younger age group, which was reduced t o a low, n o n - s i g n i f i c a n t 
c o r r e l a t i o n , there were no changes of any consequence. The i n t e r a c t i o n o f 
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Memory span Hearing Loss: ^ ^ 
d i f f e r e n c e Low High ^ _ _ confusions confusions scores Frequency Frequency 
Older Age Group: -.39* -.78** -.88** -.43* .71** 
Younger Age Group: -.77** -.52* -.64** -.55* .18 
* p < .05 
** p <.002 
Table 3-k. C o r r e l a t i o n s ( r ) between A I scores and some o f the v a r i a b l e s and 
dependent measures w i t h age, I.Q. and reading age p a r t i a l l e d out. 
age, I.Q. and reading age v a r i a b l e s d i d not appear t o have a very marked 
e f f e c t on the experimental v a r i a b l e s . High- and low-frequency hearing losses 
were h i g h l y c o r r e l a t e d f o r both the o l d e r (r =.76, p <.0001) and the younger 
age groups (r =.54, p<.01). Also o f i n t e r e s t are the c o r r e l a t i o n s between 
hearing losses and types o f l e t t e r - c o n f u s i o n . For the o l d e r subjects,low 
frequency hearing loss was s i g n i f i c a n t l y c o r r e l a t e d w i t h number o f VS 
confusions (r =.41, p <.02), and w i t h number of AS confusions ( r =-.54, 
p < .0002) , and s i m i l a r l y f o r the high-frequency losses ( r =.39, p<.02, 
and, r =-.57, p<.002 r e s p e c t i v e l y ) . For the younger age group low- and 
high-frequency losses were also c o r r e l a t e d w i t h number o f VS confusions 
(r =.39, p =.059, and r =-.42, p =.04 r e s p e c t i v e l y ) . When the e f f e c t s o f 
age, I.Q. and reading age were p a r t i a l l e d o ut,the c o r r e l a t i o n s between 
hearing loss and number o f confusions remained l a r g e l y unchanged, except 
t h a t the c o r r e l a t i o n between low-frequency loss and number o f AS confusions 
was increased f o r the younger s u b j e c t s . 
3.8.5 M u l t i p l e regression a n a l y s i s . Amongst the 11 v a r i a b l e s mentioned 
i n the previous s e c t i o n , two d i f f e r e n t types o f measures are t o be found: 
1) Subject v a r i a b l e s - measures which the experimental subjects brought 
w i t h them t o the t e s t session (age, hi g h - and low-frequency hearing losses) 
and psychometric measures (I.Q. and reading age). 
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2) Experimental v a r i a b l e s - data c o l l e c t e d d u r i n g the experimental sessions, 
namely the number o f VS, AS and D l e t t e r - c o n f u s i o n s , the t o t a l number o f 
s i n g l e l e t t e r - c o n f u s i o n s , and the memory span d i f f e r e n c e scores. Both 
the s ubject and the experimental v a r i a b l e s were included i n the set o f 
p r e d i c t o r v a r i a b l e s . A step-wise m u l t i p l e regression a n a l y s i s provided a 
measure o f the o v e r a l l degree o f r e l a t i o n s h i p between the set o f p r e d i c t o r 
v a r i a b l e s and the A I scores (the c r i t e r i o n measure) f o r each age group. 
I n the o l d e r age group high frequency hearing loss was the best 
p r e d i c t o r o f A I scores and accounted f o r 60% o f the variance. (High 
freqency hearing losses were, i n t h e i r t u r n , h i g h l y c o r r e l a t e d w i t h the 
low-frequency losses.) The next best p r e d i c t o r was reading age which 
accounted f o r a f u r t h e r 12% o f the variance, and number o f a r t i c u l a t o r y 
confusions c o n t r i b u t e d a f u r t h e r 7%. Together, 3 o f the 11 p r e d i c t o r 
v a r i a b l e s , namely high-frequency l o s s , reading age and number o f a r t i c u l a t o r y 
confusions accounted f o r over 80% o f the t o t a l variance o f the A I scores. 
I n the younger age group the memory span d i f f e r e n c e scores were found 
t o be the best p r e d i c t o r o f A I and accounted f o r 55% o f the t o t a l variance. 
Again, reading age was the second best p r e d i c t o r accounting f o r a f u r t h e r 
12% o f the varia n c e , and high-frequency losses c o n t r i b u t e d a f u r t h e r 5%. 
Together, the d i f f e r e n c e scores, reading age and high-frequency hearing loss 
accounted f o r over 72% o f the t o t a l variance o f the A I scores. Of the 
sub j e c t v a r i a b l e s , high-frequency hearing loss and reading age turned out 
t o be the most accurate p r e d i c t o r s o f A I scores f o r both the younger and 
the o l d e r deaf s u b j e c t s . The best experimental v a r i a b l e p r e d i c t o r was, 
f o r the o l d e r age group, number o f AS l e t t e r - c o n f u s i o n s , and the f o r 
younger s u b j e c t s , the d i f f e r e n c e s between memory span scores on the two 
l e t t e r - l i s t s which d i f f e r e d i n t h e i r p o t e n t i a l v i s u a l and a r t i c u l a t o r y 
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c o n f u s a b i l i t y . The reason t h a t low-frequency hearing loss i s not included 
high i n the l i s t o f p r e d i c t o r s , f o r e i t h e r the o l d e r or younger age groups, 
may not be because i t i s unimportant, but r a t h e r t h a t there i s no independent 
c o n t r i b u t i o n made by the low-frequency losses, which are h i g h l y c o r r e l a t e d 
w i t h the h i g h frequency hearing losses. 
3.9 Discussion. 
The r e s u l t s supported the hypothesis t h a t l e t t e r - c o n f s i o n s would vary 
according t o the a b i l i t y o f the deaf subjects t o a r t i c u l a t e i n t e l l i g i b l y . 
This f i n d i n g r e p l i c a t e s the e a r l i e r study o f Locke and Locke (1971), who 
reported t h a t communication a b i l i t i e s and apparent coding s t r a t e g i e s i n 
S.T.M. agreed q u i t e c l o s e l y . THe a r t i c u l a t i o n s k i l l s o f the deaf were 
found t o be important determinants o f memory-coding preferences. 
3.9.1 Immediate memory coding and l e t t e r - c o n f u s i o n s . As was p r e d i c t e d , the 
deaf s u b j e c t s i n A I Group 1 confused more AS l e t t e r s than A I Groups 2 and 3, 
w h i l s t the i n d i v i d u a l s i n A I Group 3 confused more VS l e t t e r s than e i t h e r 
Group 1 or 2. Conrad and Rush (1965, p.342) suggested the p o s s i b i l i t y 
t h a t "poor deaf subjects do use more shape coding than good deaf s u b j e c t s " . 
I f by 'poor' they are r e f e r r i n g t o deaf i n d i v i d u a l s unable t o a r t i c u l a t e 
c l e a r l y ( e q u i v a l e n t t o the present A I Group 3),then the present r e s u l t s 
v e r i f y t h e i r f i n d i n g s . 
There was no evidence o f a decrease i n the number o f VS confusions 
w i t h age. There d i d however appear t o be an increase i n the use o f 
a r t i c u l a t o r y coding across the age groups, f o r a l l three A I groups, the 
increase being g r e a t e s t , as one would expect, f o r A I Group 1. Whenever speech 
coding was a v a i l a b l e (as judged by A I scores) t o the deaf s u b j e c t s , i t 
appeared t o be used/ i t s use being r e f l e c t e d by a marked increase i n the number 
of AS l e t t e r s t h a t were confused d u r i n g immediate memory processing. I t 
would be i n s t r u c t i v e t h e r e f o r e t o undertake a more d e t a i l e d l o n g i t u d i n a l 
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study, c o n t r o l l i n g age i n a d d i t i o n t o A I . Such an i n v e s t i g a t i o n should 
attempt t o study the pos s i b l e r e l a t i o n s h i p between the teaching and 
development o f speech s k i l l s (which f r e q u e n t l y do not begin u n t i l the deaf 
c h i l d attends s c h o o l ) , and experimental evidence f o r the use o f covert 
speech i n c o g n i t i v e tasks. I t would provide a "deaf" counterpart t o 
the study p r e v i o u s l y undertaken by Conrad (1971a) i n v o l v i n g 3 t o 11-year-old 
hearing c h i l d r e n , i n which he reported a developmental l a g between the 
a c q u i s i t i o n o f speech and the use o f covert speech c o g n i t i v e l y . Mere 
a b i l i t y t o a r t i c u l a t e does not ne c e s s a r i l y imply t h a t i t w i l l a f f e c t 
c o g n i t i v e behaviour i n younger subjects a t l e a s t , and Conrad suggested t h a t 
i t was not u n t i l the age o f 5 t h a t speech was employed by the 'normal' 
hearing c h i l d f o r i n t e r n a l r e p r e s e n t a t i o n . 
When each i n d i v i d u a l s u b j e c t was used as h i s or her own c o n t r o l t o 
c a l c u l a t e the d i f f e r e n c e s i n memory span scores between the two l e t t e r - l i s t s , 
these d i f f e r e n c e scores c o r r e l a t e d h i g h l y w i t h the A I scores. The deaf 
subjects i n A I Group 1 were s i g n i f i c a n t l y worse a t remembering L i s t A 
(co n t a i n i n g more AS l e t t e r s ) compared w i t h L i s t B (c o n t a i n i n g more VS 
l e t t e r s ) , and v i c e versa f o r A I Group 3. As a n t i c i p a t e d , the p o t e n t i a l 
c o n f u s a b i l i t y of the two l e t t e r - l i s t s a f f e c t e d memory span as a f u n c t i o n 
o f the deaf s u b j e c t s ' a b i l i t y t o a r t i c u l a t e i n t e l l i g i b l y ; the d i f f e r e n c e s 
between L i s t s A and B were apparently s u f f i c i e n t t o a f f e c t r e c a l l , and 
hence memory span, d i f f e r e n t i a l l y according t o A I . 
The general p i c t u r e t h a t i s emerging from the experimental scores o f 
the younger age group suggests t h a t they were not able t o use memory coding 
s t r a t e g i e s as e f f i c i e n t l y as the olde r s u b j e c t s . The i n d i v i d u a l s i n the 
younger AI Group 3 were s i g n i f i c a n t l y handicapped i n t h e i r a b i l i t y t o r e c a l l 
sequences o f l e t t e r s t h a t were h i g h l y v i s u a l l y s i m i l a r compared w i t h the 
other subjects i n the younger age group. The o l d e r deaf subjects i n A I Group -3 
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on the other hand, appeared t o have developed t h e i r v i s u a l coding s t r a t e g i e s 
s u f f i c i e n t l y so t h a t they were b e t t e r able t o deal w i t h the v i s u a l l y s i m i l a r 
forms - p o s s i b l y , they had learned t o code v i s u a l i n f o r m a t i o n m u l t i -
dimensional l y . The c o r r e l a t i o n between AI scores and number of VS and AS 
l e t t e r - c o n f u s i o n s was also lower f o r the younger age group, again 
suggesting less well-developed coding s t r a t e g i e s . And, when age, I.Q. and 
reading age were p a r t i a l l e d o u t , the c o r r e l a t i o n between A I scores and 
number o f a r t i c u l a t o r y s i m i l a r confusions was s i g n i f i c a n t l y reduced f o r 
the younger s u b j e c t s , w h i l s t t h i s had l i t t l e e f f e c t on the c o r r e l a t i o n 
scores of the o l d e r s u b j e c t s . The r e a l i s e d e f f e c t s o f A I were more apparent 
i n the o l d e r deaf s u b j e c t s , f o r whom a b i l i t y t o a r t i c u l a t e had become 
l a r g e l y independent of other e x t e r n a l measures. During the development o f 
speech s k i l l s , however, AI appears t o be more h i g h l y c o r r e l a t e d w i t h 
f a c t o r s such as age, I.Q. and reading a b i l i t y . 
I n 1965, Conrad and Rush wrote t h a t "the'obvious p o s s i b i l i t y i s t h a t 
deaf subjects use shape cues" (p.341). The present f i n d i n g s provide 
f u r t h e r evidence of v i s u a l coding on the basis o f shared s h a p e - a t t r i b u t e s . 
I n f a c t some of the deaf subjects a c t u a l l y commented on the s i m i l a r i t y 
between c e r t a i n o f the l e t t e r s , n o tably ' t ' and ' f which they r e f e r r e d t o 
as 'nearly the same'. I f i t i s a t a l l p o s s i b l e t o t a l k about a 'predominant 
code' among deaf i n d i v i d u a l s , then f o r t h i s sample a t l e a s t i t would 
appear t o be v i s u a l , since a l l those t e s t e d seemed t o be using some v i s u a l 
coding t o a g r e a t e r or l e s s e r e x t e n t , whereas the use o f a r t i c u l a t o r y coding 
was more r e s t r i c t e d , and was l a r g e l y dependent on AI group. This f i n d i n g i s 
s i m i l a r t o t h a t o f Carey and Blake (1974) who also reported t h a t the confusions 
made by t h e i r deaf subjects were predominantly v i s u a l . Since upper-case 
l e t t e r s were used i n the l a t t e r experiment, u n l i k e the present study, t h e i r 
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r e s u l t s are a f u r t h e r i n d i c a t i o n o f the use o f v i s u a l coding. 
Chase and Posner (1965) found, using a t a r g e t - l e t t e r and a c i r c u l a r 
a r ray o f l e t t e r s t h a t were e i t h e r v i s u a l l y or a u d i t o r i l y s i m i l a r t o the 
t a r g e t - l e t t e r , t h a t v i s u a l s i m i l a r i t y had a more marked e f f e c t when the 
task i n v o l v e d v i s u a l matching. When, however, a memory f a c t o r was introduced, 
the e f f e c t o f v i s u a l s i m i l a r i t y was reduced and a.uditory s i m i l a r i t y had a 
more marked e f f e c t . V i s u a l memory f o r v e r b a l items i n hearing i n d i v i d u a l s 
( P a i v i o , 1971) i s f r e q u e n t l y o v e r l a i d by a phonemic memory, p a r t i c u l a r l y 
i n experimental t e s t sessions, but i n deaf subjects v i s u a l memory i s more 
apparent, and the d u r a t i o n o f v i s u a l images must be longer than the estimates 
o f two seconds or less suggested by S p e r l i n g (1960) , and Smith and Carey 
(1966) f o r hearing subjects. 
One can i n f e r from the use o f v i s u a l coding; by the deaf subjects t e s t e d 
i n the present experiment, t h a t t h e re i s a non-'verbal v i s u a l s t o r e beyond 
the iccn (Neisser, 1967). This suggestion i s i n l i n e w i t h f i n d i n g s r e p o r t e d 
by o t h e r researchers. For example, Henderson (1972,p.446) p o s t u l a t e d t h a t 
" a u d i t o r y - v e r b a l S.T.M. i s supplemented by a p o s t - i c o n i c v i s u a l s t o r e " i n 
'normal' s u b j e c t s , and Warrington and S h a l l i c e (1972) r e p o r t e d c l i n i c a l 
evidence o f a separate post-perceptual v i s u a l S.T.M. system. Estimations 
o f the d u r a b i l i t y o f short-term v i s u a l storage appear t o d i f f e r . P h i l l i p s 
(1974) found, using random v i s u a l p a t t e r n s , t h a t v i s u a l storage became 
less e f f e c t i v e over the f i r s t few seconds, .whereas K r o l l , Parks, Parkinson, 
Bieber and Johnson (1970) r e p o r t e d t h a t the v i s u a l code decayed l i t t l e , i f 
a t a l l , over periods as long as 25 seconds. Possible reasons f o r these apparent 
discrepancies may be the amount o f i n c e n t i v e t o concentrate on the v i s u a l 
code provided by the experimenter, a l s o , i t may be easier t o represent and 
maintain the v i s u a l t r a c e of f a m i l i a r forms, such as l e t t e r s , than o f random 
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v i s u a l p a t t e r n s . There does however, appear t o be some agreement t h a t t h e r e 
i s a v i s u a l s t o r e beyond the sensory s t o r e , and t h i s has now been experimentally 
demonstrated.for both deaf and hearing i n d i v i d u a l s . 
These f i n d i n g s are more i n l i n e w i t h a multi-component memory model, 
such as t h a t put forward by Craik and Jacoby (1975, p.180) who wrote: 
"The p o s i t i o n suggested, then, i s t h a t w h i l e short-term encoding can i n v o l v e 
any s e t o f f e a t u r e s which are a c t i v a t e d or attended t o , v e r b a l items may 
u s u a l l y be h e l d i n terms o f t h e i r phonemic f e a t u r e s " . C e r t a i n l y the 
e a r l i e r models o f t h e o r i s t s such as S p e r l i n g (1967) d i d not a l l o w f o r the 
processing and r e t e n t i o n o f v i s u a l i n f o r m a t i o n beyond a v i s u a l sensory s t o r e . 
The t r a n s l a t i o n o f v e r b a l items presented v i s u a l l y i n t o an a u d i t o r y - v o c a l 
memory s t o r e may be a more common s t r a t e g y w i t h hearing s u b j e c t s , but i t i s 
not a n e c e s s i t y as the present experiment, and others undertaken w i t h deaf 
s u b j e c t s , demonstrate. I t i s important t h e r e f o r e t o d i s t i n g u i s h between 
coding s k i l l s t h a t are u navailable (as i s acoustic coding t o the m a j o r i t y 
o f p r e l i n g u a l l y deaf i n d i v i d u a l s ) and those t h a t are a v a i l a b l e but not 
always used. V i s u a l coding i n hearing i n d i v i d u a l s would appear t o belong 
t o t h i s l a t t e r category, i t s use being l a r g e l y determined by experimental 
c o n s t r a i n t s . 
The o v e r a l l p a t t e r n o f l e t t e r confusions was i n agreement w i t h the 
hypothesis t h a t the p r o b a b i l i t y o f an i n c o r r e c t response i s a f u n c t i o n o f 
the number o f a t t r i b u t e s shared by the presented and r e c a l l e d i t e m , whether 
v i s u a l or a r t i c u l a t o r y . The p s y c h o l o g i c a l r e a l i t y o f these ' f e a t u r e s ' i s 
not being claimed on the basis of the present evidence, but i t would seem 
t h a t the d e s c r i p t i v e approach adopted here i s c o n s i s t e n t w i t h the 
p s ychological f i n d i n g s . 
The r e s u l t s f o r the t h r ee A I groups and f o r the i n d i v i d u a l s w i t h i n 
these groups also provided a d d i t i o n a l support f o r Conrad's (1972c) suggestion 
t h a t memory storage i n the deaf was 
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more complex than i n the case of hear i n g i n d i v i d u a l s , and f o r the 'more 
v o l a t i l e coding' (Conrad, 1972b) o f the deaf. C e r t a i n l y a r t i c u l a t o r y coding 
could not e x p l a i n a l l the confusions made by the deaf s u b j e c t s . There was 
a l s o evidence o f c o n s i d e r a b l e v a r i a t i o n w i t h i n the t o t a l group, both a c r o s s 
AI groups and between s u b j e c t s . The p r e s e n t f i n d i n g s from a simple 
c o g n i t i v e p r o c e s s i n g t a s k c l e a r l y demonstrate the l a c k of homogeneity t h a t 
e x i s t s even w i t h i n a r e l a t i v e l y s m a l l sample drawn from a s i n g l e e d u c a t i o n a l 
e s t a b l i s h m e n t . 
The data f o r the l e t t e r s t h a t a r e k i n a e s t h e t i c a l l y s i m i l a r were not 
so c l e a r - c u t . Few of the l e t t e r s w i t h i n the two l i s t s were o b v i o u s l y h i g h l y 
s i m i l a r k i n a e s t h e t i c a l l y (with the exception of 'k' and 'd' from L i s t A, 
and 'v 1 - 'n' and 'q' - *y' from L i s t B ) , and t h e r e were t h e r e f o r e i n s u f f i c i e n t 
d a t a to a n a l y s e i n any d e t a i l . O b s e r v a t i o n a l r e c o r d s , however, d i d provide 
e x t e n s i v e evidence of the use, without s p e c i f i c i n s t r u c t i o n s to do so, of 
f i n g e r s p e l l i n g . During the course of the experimental s e s s i o n s some of the 
deaf s u b j e c t s were observed a r t i c u l a t i n g aloud, or mouthing the letter-names 
s i l e n t l y , ' w r i t i n g * i n the a i r or on the t a b l e ( i n v i s i b l y ) , but the most 
f r e q u e n t l y employed ' a i d * , i r r e s p e c t i v e of a b i l i t y to a r t i c u l a t e , was t h a t 
of f i n g e r s p e l l i n g . There was no evidence of d i f f e r e n t i a l use of f i n g e r -
s p e l l i n g by the t h r e e AI groups; s e v e r a l of the i n d i v i d u a l s i n AI Group 1 
supplemented t h e i r a r t i c u l a t i o n o f the lett e r - n a m e s by a l s o f i n g e r s p e l l i n g 
the l e t t e r s . L i b e n and Drury (1977) have a l s o r e p o r t e d t h a t many of the 
deaf s u b j e c t s whom they t e s t e d used f i n g e r s p e l l i n g i n an experiment i n v o l v i n g 
v i s u a l l y p resented l e t t e r - s t i m u l i . Not only d i d the deaf s u b j e c t s i n the 
pr e s e n t study f i n g e r s p e l l the l e t t e r s as they were presented, but they a l s o 
made use of e l a b o r a t e h a n d - c o n f i g u r a t i o n s f o r e n t i r e sequences o f 
l e t t e r s , employing a d i s t o r t e d g e s t u r e f o r s e v e r a l l e t t e r s i n a s i n g l e , 
f i x e d h a n d - c o n f i g u r a t i o n ; a s i m i l a r f i n d i n g was re p o r t e d by Dornic, Hagdahl 
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and Hanson (1974). I t was not c l e a r whether or not any o f these 
accompanying a c t i v i t i e s were a c t u a l l y necessary f o r memorising. 
A f u r t h e r observation o f i n t e r e s t was t h a t only 8 o f the 60 subjects 
(and a l l from the o l d e r age group) a c t i v e l y rehearsed the items, the 
remaining subjects merely i d e n t i f i e d each i n d i v i d u a l l e t t e r a t time o f 
pr e s e n t a t i o n by e i t h e r f i n g e r s p e l l i n g o r a r t i c u l a t i n g i t s name, but made 
no attempt t o cumul a t i v e l y rehearse the items i n sequence ( t h i s was also 
r e p o r t e d by Liben and Drury, 1977). The 'automatic' r e a c t i o n o f the m a j o r i t y 
o f the deaf subjects t o l a b e l the items a t time o f p r e s e n t a t i o n may p o s s i b l y 
be a t t r i b u t e d t o the common classroom p r a c t i c e o f r e q u i r i n g deaf c h i l d r e n 
t o l a b e l items as a r e g u l a r exercise or d r i l l . 
An i n t e n s i v e t r a i n i n g programme i n the use o f cumulative rehearsal 
s t r a t e g i e s , (using e i t h e r f i n g e r s p e l l i n g or v o c a l i s a t i o n ) along the l i n e s 
o f the i n t e n s i v e remediation programme designed by Espeseth (1969), would 
p o s s i b l y increase the v i s u a l - s e q u e n t i a l memory span a b i l i t i e s o f the 
m a j o r i t y o f the group, since w i t h o u t exception, i t was those i n d i v i d u a l s , 
who o f t h e i r own accord a c t i v e l y rehearsed the items,who scored h i g h e s t 
on immediate memory span. I t may be t h a t lack o f p r a c t i c e a t memorising 
l i s t s o f items, and consequently lack of development o f the ap p r o p r i a t e 
rehearsal s t r a t e g y , i s l a r g e l y responsible f o r any d e f i c i e n c y i n memory 
span a b i l i t i e s . 
Wallace and C o r b a l l i s (1973) reported t h a t the deaf subjects they 
t e s t e d only r e s o r t e d t o f i n g e r s p e l l i n g when sequences were long and the 
memory system overloaded, b ut th e r e was no evidence from the present 
experiment t o support t h e i r theory. F i n g e r s p e l l i n g was used f o r the 
s h o r t e s t and the longest letter-sequences a l i k e by those i n d i v i d u a l s who 
chose t o f i n g e r s p e l l , and since the m a j o r i t y o f sequences were w i t h i n 
memory span, the immediate memory system was r a r e l y overloaded. 
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I t i s c l e a r from t h i s and from previous studies t h a t the use o f 
f i n g e r s p e l l i n g , and the e x t e n t t o which i n f o r m a t i o n i s encoded manually 
should be s e r i o u s l y considered. More evidence o f k i n a e s t h e t i c coding was 
found i n the present experiment than i n an e a r l i e r study by Locke (1970b), 
and f u r t h e r evidence w i l l be presented i n Chapter 7, from Experiment 9. 
R e l a t i v e l y l i t t l e i s a t present known about k i n a e s t h e t i c storage. Motor 
memory has not been s t u d i e d e x t e n s i v e l y but the few studies t h a t have been 
c a r r i e d out (e.g. Adams, Marshall & Goetz, 1972; Diewart, 1975; Posner, 1967) 
have suggested t h a t motor memory has q u i t e d i f f e r e n t c e n t ral-processing 
requirements, and i s not l i n k e d , d i r e c t l y a t l e a s t , t o v i s u a l storage. I n 
a d d i t i o n t o our lack o f knowledge about k i n a e s t h e t i c storage and about 
s c a l i n g o f k i n a e s t h e t i c s i m i l a r i t y , i t i s also proving very d i f f i c u l t t o 
disentangle the v i s u a l and k i n a e s t h e t i c components o f f i n g e r s p e l l i n g and 
d a c t y l i c coding. Perhaps f u t u r e work should be concerned more d i r e c t l y w i t h 
r e c o r d i n g EMG a c t i v i t y and sub-manual responses associated w i t h the use o f 
f i n g e r s p e l l i n g and signs f o r problem-solving, s t u d i e s s i m i l a r i n f a c t t o 
those already attempted by Max (1937) and, more r e c e n t l y , by McGuigan (1971). 
I t i s d i f f i c u l t t o compare the r e l a t i v e e f f i c i e n c y o f d i f f e r e n t types 
o f imagery used by the deaf subjects i n the present experiment. A s t r i k i n g 
f e a t u r e o f the r e s u l t s was the lack o f obvious q u a n t i t a t i v e d i f f e r e n c e s i n 
immediate memory-span scores,across the t h r e e A I groups, a p a r t from those 
r e l a t i v e l y small d i f f e r e n c e s r e l a t e d t o t h e m a n i p u l a t i o n _ o f _ t h e . p o t e n t i a l 
c o n f u s a b i l i t y o f l e t t e r s w i t h i n the two l e t t e r - l i s t s . On the basis o f the 
s i m i l a r i t y o f these memory-span scores one cannot assume t h a t a r t i c u l a t o r y 
coding was b e t t e r than v i s u a l coding f o r these deaf subjects. Q u a l i t a t i v e 
d i f f e r e n c e s i n type o f l e t t e r - c o n f u s i o n were more noteworthy than the 
q u a n t i t a t i v e d i f f e r e n c e s . A b i l i t y t o a r t i c u l a t e d i d not appear t o a f f e c t 
memory span scores as p r e d i c t e d by a t e m p o r a l - l i n g u i s t i c coding hypothesis. 
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I t i s however, p o s s i b l e t h a t the l e v e l o f s k i l l i n a r t i c u l a t i o n a t t a i n e d by 
these deaf i n d i v i d u a l s , even those i n AI Group 1, was not s u f f i c i e n t f o r 
u s e f u l speech coding. There i s no code used by the deaf as h i g h l y developed 
as' speech coding i n hearing i n d i v i d u a l s (Conrad, 1972b). As Thomassen (1970) 
found, a r t i c u l a t i o n (speech coding) does not play a l a r g e r o l e and does not 
e x p l a i n a l l the memory coding o f deaf i n d i v i d u a l s . I t would be inconceivable 
t o suggest t h a t the use o f speech coding was an a l l - o r - n o n e a f f a i r , and t h a t 
deaf subjects ignored a l l the o t h e r cues t h a t they normally use t o i d e n t i f y 
items, namely v i s u a l and manual cues. 
3.9.2 Immediate memory span. The present r e s u l t s showed no c e i l i n g e f f e c t 
as i s commonly found; none o f t h e deaf were c o n s i s t e n t l y able t o r e t a i n 
a sequence o f 8 u n r e l a t e d items. Yet, when t a l k i n g about the span o f 
apprehension, M i l l e r (1956) r e f e r r e d t o the "magic number 7 ± 2". I n f a c t 
o n l y 2 o f the 36 subjects i n the o l d e r age group had a memory span even 
approaching 5 items, and t h e r e f o r e w i t h i n the lower l i m i t s o f M i l l e r ' s 
e s t i m a t i o n . Generally speaking a l l the deaf subjects had very low immediate 
memory span scores on both l e t t e r l i s t s , w i t h a mean o f 3.7 items f o r 
the o l d e r age group (12 t o 16-year-olds) and 2.8 items f o r the younger age 
group (8 t o 12-year-olds). These low memory-span scores are s i m i l a r t o 
those r e p o r t e d by P i n t n e r and Paterson (1917) who found an average o f 2.1 
d i g i t s f o r the 7 t o 12-year-old deaf subjects and 3.5 f o r the 13 t o 15-year-olds. 
More r e c e n t l y Ross (1969) t e s t e d 180 c o n g e n i t a l l y deaf and 180 hearing 
subjects and found an average memory span of 4 f o r both the deaf and hearing 
groups using v i s u a l symbols. He observed t h a t the process which M i l l e r 
(1956) r e f e r s t o as "chunking" and which enables more items t o be s t o r e d i n 
memory, i s only p o s s i b l e w i t h t r i a l r e p e t i t i o n s . Ross argued t h a t i f s t i m u l i 
were presented s e r i a t i m and once only (as i n memory-span experiments) then 
o p p o r t u n i t i e s f o r chunking were very r e s t r i c t e d . He claimed t h a t under such 
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e x p e r i m e n t a l c o n d i t i o n s , when i t e m s had t o be remembered i n e x a c t s e q u e n t i a l 
o r d e r , t h e t y p i c a l r e s u l t s were n o t o f t h e o r d e r o f 7 1 2, b u t t h a t an 
average o f between 4 and 5 i t e m s c o u l d be remembered by n a i v e s u b j e c t s . 
The p r e s e n t f i n d i n g s r e g a r d i n g t h e immediate memory span o f t h e d e a f w o u l d 
appear t h e r e f o r e t o be i n l i n e w i t h p r e v i o u s r e s u l t s . 
3.9.3 The r e t e n t i o n o f o r d e r i n f o r m a t i o n . Poor r e t e n t i o n o f o r d e r i n f o r m a t i o n 
was p r e v i o u s l y f o u n d (Dawson, 1973) w i t h s u c c e s s i v e p r e s e n t a t i o n o f 8 - i t e m 
sequences ( o f o u t l i n e d r a w i n g s , l e t t e r s and shapes) when i t e m r e c o g n i t i o n 
was p r o b e d . The deaf s u b j e c t s t e s t e d c o u l d a c c u r a t e l y r e c o g n i s e whether 
o r n o t a p r o b e - i t e m had been seen b e f o r e , b u t were s i g n i f i c a n t l y i n f e r i o r , 
when compared w i t h h e a r i n g c o n t r o l s , i n t h e i r a b i l i t y t o r e p o r t where, w i t h i n 
t h e sequence, t h e i t e m had o c c u r r e d , when t h e p r o b e - i t e m had p r e v i o u s l y 
been p r e s e n t e d . Thomassen (1970) a l s o f o u n d t h a t a d e crease i n a u d i t o r y 
i m a gery had a r e l a t i v e l y marked e f f e c t on a b i l i t y t o r e t a i n o r d e r . The 
r e c a l l o f sequence may be a p r o p e r t y o f t h e v e r b a l system} o r d e r may n o t 
be an i n t r i n s i c p r o p e r t y o f v i s u a l imagery. I f t h i s were t h e case, one 
w o u l d e x p e c t t o f i n d a d i f f e r e n c e i n t h e p r e s e n t e x p e r i m e n t i n t h e number 
o f o r d e r - e r r o r s made by t h e t h r e e A I g r o u p s . No such d i f f e r e n c e was f o u n d 
i n t h e number o f sequences i n w h i c h a l l t h e i t e m s were r e c a l l e d c o r r e c t l y 
b u t i n t h e wrong o r d e r ( i n c l u d i n g p a i r s o f l e t t e r - t r a n s p o s i t i o n s ) . E i t h e r 
o r d e r - i n f o r m a t i o n can be encoded w i t h i n t h e v i s u a l image, w h i c h p r e v i o u s 
e v i d e n c e w o u l d ^ u g g e s t i s unlike_ly„,__or_,_the_ar.ticulatory imagery o f t h e -
d e a f w i t h t h e b e s t speech s k i l l s was n o t s u f f i c i e n t l y f u l l y d e v e l o p e d t o 
a f f e c t and improve t h e r e t e n t i o n o f o r d e r - i n f o r m a t i o n . I t cannot be 
assumed t h a t a p h o n o l o g i c a l code i s more e f f i c i e n t t h a n a v i s u a l one, o n l y 
t h a t i t i s more w i d e l y used by h e a r i n g i n d i v i d u a l s , and t h a t i t may a i d 
t h e r e t e n t i o n o f o r d e r - i n f o r m a t i o n . 
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The a n t i c i p a t e d n e g a t i v e c o r r e l a t i o n between A l s c o r e s and h e a r i n g 
l o s s ( h i g h and low f r e q u e n c y ) d e m o n s t r a t e s t h e r e l a t i o n s h i p between h e a r i n g 
and a b i l i t y t o speak. I t i s i n t e r e s t i n g t h a t t h e h i g h f r e q u e n c y h e a r i n g 
l o s s e s c o r r e l a t e d more h i g h l y w i t h t h e A I s c o r e s t h a n t h e low f r e q u e n c y l o s s e s , 
and a l s o a c c o u n t e d f o r a g r e a t e r p r o p o r t i o n o f t h e v a r i a n c e . For t h e 
h i g h e r speech f r e q u e n c i e s a c c o u n t f o r t h e m a j o r i t y o f t h e consonant sounds 
i n E n g l i s h and i t i s t h e s e t h a t c a r r y t h e most i n f o r m a t i o n i n speech, t h u s 
h i g h f r e q u e n c y l o s s e s a r e more h a n d i c a p p i n g , i n t e r m s o f speech development, 
t h a n low f r e q u e n c y l o s s e s . 
3.9.4 An assessment o f t h e p r e s e n t e x p e r i m e n t and s u g g e s t i o n s f o r f u r t h e r 
r e s e a r c h . I n t h e p r e s e n t e x p e r i m e n t t h e v o w e l 'a.1 was used i n L i s t A 
s i n c e i t i s a r t i c u l a t o r i l y s i m i l a r t o t h e l e t t e r s 'k' and ' j " , and 
v i s u a l l y s i m i l a r t o t h e l e t t e r 'd'. I t i s c l e a r , however, t h a t v o w e ls 
a r e b e t t e r o m i t t e d f r o m such l e t t e r - l i s t s s i n c e t h e i r i n c l u s i o n g r e a t l y 
i n c r e a s e s t h e l i k e l i h o o d o f g e n e r a t i n g m e a n i n g f u l l e t t e r sequences, i . e . 
words. S p e c i a l c a r e and a t t e n t i o n was c o n t i n u a l l y n e c e s s a r y t o a v o i d 
t h e g e n e r a t i o n o f words such as 's - a. - d' - a p o s s i b l e random c o m b i n a t i o n 
o f t h e l e t t e r s f r o m L i s t A. 
The i n c l u s i o n o f a m u l t i s y l l a b i c l e t t e r - n a m e , namely 'w' ( i n L i s t B) 
s h o u l d a l s o be a v o i d e d i n f u t u r e s t u d i e s . The m u l t i s y l l a b i c n a t u r e o f t h e 
name p o s s i b l y made i t more d i s t i n c t i v e , and t h e r e f o r e p o t e n t i a l l y l e s s 
c o n f u s a b l e T t h a n t h e r e m a i n i n g l e t t e r - p a i r s . T h " i ^ ~ m a y ~ p a r t l y e x p l a i n " w h y 
'q' and 'w' were r a r e l y c o n f u s e d even by i n d i v i d u a l s i n A I Group 1. I n 
a d d i t i o n , 'w' t u r n e d o u t t o be one o f t h e two l e t t e r - n a m e s t h a t t h e deaf 
s u b j e c t s f o u n d most d i f f i c u l t t o pronounce. Very few o f t h e deaf c h i l d r e n , 
i n c l u d i n g t h o s e who c o u l d a r t i c u l a t e most c l e a r l y , were a b l e t o pronounce 
i t s u f f i c i e n t l y i n t e l l i g i b l y f o r i t t o be c o n s i s t e n t l y r e c o g n i s e d b y t h e 
j u d g e s ( r e f e r r e d t o i n S e c t i o n 3.4). The o t h e r l e t t e r t h a t caused 
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p r o n u n c i a t i o n d i f f i c u l t i e s was 'q' ( a l s o f r o m L i s t B) w h i c h a few o f t h e 
de a f c h i l d r e n ( b u t an i n s u f f i c i e n t number t o be o f s i g n i f i c a n c e ) l a b e l l e d 
as ' k w i : ' . These two i s o l a t e d examples i l l u s t r a t e some o f t h e problems t h a t 
can a r i s e i n an e x p e r i m e n t a l s t u d y o f t h i s n a t u r e , and w h i c h c o u l d a l l t o o 
e a s i l y be o v e r l o o k e d i n t h e e v e n t o f t h e e x p e r i m e n t e r b e i n g a co m p l e t e 
s t r a n g e r t o t h e s c h o o l , and t o t h e deaf s u b j e c t s t h e m s e l v e s . Had t e a c h e r ' s 
r a t i n g s o f A I a b i l i t y been a d o p t e d , and no r e c o r d made o f each i n d i v i d u a l 
s u b j e c t ' s a t t e m p t s a t p r o n o u n c i n g t h e names o f a l l t h e l e t t e r s used i n t h e 
e x p e r i m e n t , i d i o s y n c r a c i e s o f t h i s k i n d m i g h t n e ver have been d i s c o v e r e d 
and t a k e n i n t o c o n s i d e r a t i o n on an i n d i v i d u a l b a s i s . F r e q u e n t c o n f u s i o n 
i n memory o f t h e l e t t e r s 'q' and 'v' ('kwi:'and 'vi:') w o u l d be f a r more 
d i f f i c u l t t o u n d e r s t a n d and a c c o u n t f o r u s i n g a l e s s i n d i v i d u a l i s e d 
e x p e r i m e n t a l a p p r oach, such as i s f r e q u e n t l y a dopted. 
S i n c e t h e l e t t e r s 'm' and 'n' were c l a s s i f i e d as v i s u a l l y , 
a r t i c u l a t o r i l y and k i n a e s t h e t i c a l l y h i g h l y s i m i l a r , t h e y had t h e r e f o r e t o 
be o m i t t e d f r o m t h e s p e c i f i c c a t e g o r i s a t i o n o f c o n f u s i o n - t y p e used i n t h e 
a n a l y s e s . As however t h e y were one o f t h e p a i r s o f l e t t e r s t h a t were 
most f r e q u e n t l y c o n f u s e d d u r i n g immediate memory p r o c e s s i n g by b o t h t h e 
o l d e r and t h e younger deaf s u b j e c t s , i r r e s p e c t i v e o f A I g r o u p , one m i g h t 
t e n t a t i v e l y i n t e r p r e t such a f i n d i n g as e v i d e n c e o f m u l t i d i m e n s i o n a l c o d i n g 
o f l e t t e r s i n immediate memory. T h i s i d e a c e r t a i n l y w a r r a n t s f u r t h e r 
s t u d y and c o u l d p o s s i b l y be ex t e n d e d t o o t h e r p a i r s o f l e t t e r s o f a s i m i l a r 
n a t u r e . 
I n a f o l l o w - u p s t u d y , i t w o u l d be i n t e r e s t i n g t o r e p e a t t h e p r e s e n t 
e x p e r i m e n t u s i n g a l o n g e r gap between p r e s e n t a t i o n and r e c a l l . T h i s 
i n t e r v a l c o u l d t h e n b e : ( i ) l e f t u n f i l l e d ; 
( i i ) f i l l e d w i t h u n r e l a t e d k i n a e s t h e t i c a c t i v i t y ; 
( i i i ) f i l l e d w i t h u n r e l a t e d a r t i c u l a t o r y a c t i v i t y ; 
( i v ) f i l l e d w i t h u n r e l a t e d v i s u a l a c t i v i t y . 
- 131 -
The r e l a t i v e e f f e c t s o f such sources o f i n t e r f e r e n c e on p e r f o r m a n c e , and 
on t h e t y p e o f memory c o d i n g p o s s i b l e , c o u l d t h e n be obs e r v e d . 
One c a n n o t c o n c l u d e f r o m t h e r e l a t i v e l y low memory span s c o r e s t h a t 
t h e s e d e a f i n d i v i d u a l s t h e r e f o r e s u f f e r f r o m poor memory i n a g e n e r a l sense. 
O b s e r v a t i o n o f everyday b e h a v i o u r c e r t a i n l y p r o v i d e d e v i d e n c e o f v e r y adequate 
w o r k i n g memories, be i t remembering a s h o p p i n g - l i s t , o r r e c a l l i n g i n 
d e t a i l t h e e v e n t s o f a f i l m seen p r e v i o u s l y on t e l e v i s i o n . I t i s none-
t h e l e s s u s e f u l t o s t u d y a v e r y l i m i t e d example o f c o g n i t i v e b e h a v i o u r , 
such as immediate memory, i n an a r t i f i c i a l e x p e r i m e n t a l s e t t i n g , t o 
d i s c o v e r more about t h e n a t u r e and c o m p l e x i t y o f memory c o d i n g d i f f e r e n c e s 
i n t h e d e a f . C e r t a i n l y t h e use o f ' s i m p l e ' f a m i l i a r s t i m u l i , such as 
a l p h a b e t l e t t e r s , makes one aware o f t h e f l e x i b i l i t y o f t h e memory system, 
and d e m o n s t r a t e s t h e v a r i e d n a t u r e o f r e p r e s e n t a t i o n i n memory even o f 
s t i m u l i as s i m p l e as t h e s e . 
I n t h i s f i r s t e x p e r i m e n t b o t h o l d e r and younger deaf s u b j e c t s were 
t e s t e d . I n t h e subsequent 8 e x p e r i m e n t s however, o n l y t h e o l d e r d e a f 
s u b j e c t s , f r o m t h e Upper S c h o o l , were t e s t e d . T h i s d e c i s i o n was made f o r 
two r e a s o n s : (1) w i t h i n each age-group t h e between-group ( A I g r o u p s ) 
a n a l y s e s o f E x p e r i m e n t 1 t u r n e d o u t t o be o f g r e a t e r i n t e r e s t t h a n a 
comparison o f p e r f o r m a n c e a c c o r d i n g t o age; and (2) t h e e x p e r i m e n t s a r e 
th e m s e l v e s ( p a r t i c u l a r l y t h e r e a c t i o n t i m e s t u d i e s ) more s u i t a b l e f o r use 
w i t h o l d e r r a t h e r t h a n younger s u b j e c t s , i r r e s p e c t i v e o f h e a r i n g a b i l i t y . 
3.10 Summary. 
The immediate memory c o d i n g p r e f e r e n c e s o f a gr o u p o f 60 deaf 
c h i l d r e n (24 f r o m t h e M i d d l e S c h o o l , and 36 f r o m t h e Upper School) w<&re 
s t u d i e d as a f u n c t i o n o f a b i l i t y t o a r t i c u l a t e i n t e l l i g i b l y . S u c c e s s i v e 
p r e s e n t a t i o n o f l o w e r - c a s e a l p h a b e t l e t t e r s i n sequences o f i n c r e a s i n g 
l e n g t h (between 2 and 8 i t e m s ) was f o l l o w e d by immediate f r e e - r e c a l l u s i n g 
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r e t r i e v a l cues. As p r e d i c t e d , s i g n i f i c a n t l y more a r t i c u l a t o r i l y s i m i l a r 
l e t t e r s were c o n f u s e d by i n d i v i d u a l s i n A I Group 1, who c o u l d a r t i c u l a t e 
intelligibly» t h a n by t h o s e i n t h e o t h e r two A I g r o u p s . A l l t h e s u b j e c t s 
c o n f u s e d v i s u a l l y s i m i l a r l e t t e r s i n immediate memory, b u t t h o s e i n A I g r o u p 3 
c o n f u s e d s i g n i f i c a n t l y more t h a n t h e o t h e r two gr o u p s . A l i t t l e e v i d e n c e , 
m a i n l y o b s e r v a t i o n a l , f o r d a c t y l i c c o d i n g was a l s o r e p o r t e d . 
I n t h e p r e s e n t c h a p t e r i n t e r e s t has been f o c u s s e d on memory c o d i n g , 
b u t i n o r d e r f o r i t e m s t o be c o r r e c t l y r e c a l l e d t h e y must f i r s t be 
c o r r e c t l y p e r c e i v e d . I n E x p e r i m e n t 1, s p e c i a l e f f o r t was made t o ensure 
t h a t t h e p r e s e n t a t i o n was s u f f i c i e n t l y slow t o e l i m i n a t e t h e p o s s i b i l i t y 
o f c o n f o u n d i n g p e r c e p t u a l c o n f u s i o n s . I n t h e f o l l o w i n g c h a p t e r t h e 
p e r c e p t u a l p r o c e s s i n g o f a l p h a b e t l e t t e r s w i l l be d i s c u s s e d and i n v e s t i g a t e d . 
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CHAPTER 4 
VISUAL PROCESSING OF LETTER STIMULI 
4.1 V i s u a l p e r c e p t i o n . 
I n t h e p r e s e n t c h a p t e r t h e p e r c e p t u a l o r g a n i s a t i o n o f t h e d e a f 
s u b j e c t s i s e x p l o r e d . S i n c e p e r c e p t i o n and memory a r e v e r y c l o s e l y 
r e l a t e d ( p e r c e p t i o n r e f e r r i n g t o imme d i a t e , and memory t o p a s t , e x p e r i e n c e ) 
t h e s e two c o g n i t i v e p r o c e s s e s a r e i n e x t r i c a b l y l i n k e d i n eve r y d a y b e h a v i o u r . 
As Haber (1970, p.104) w r o t e : " V i s u a l p e r c e p t i o n i s as much concerned 
w i t h remembering what we have seen as w i t h t h e a c t o f s e e i n g i t s e l f " . 
C o n s e q u e n t l y b o t h p e r c e p t u a l and memory p r o c e s s i n g a r e i n v e s t i g a t e d i n 
t h e f o l l o w i n g t h r e e e x p e r i m e n t s . 
As l o n g ago as 1931, H o f m a r k s r i c h t e r was i n t e r e s t e d i n t h e q u e s t i o n 
o f c o g n i t i v e 'compensation' f o r l o s s o f h e a r i n g . He s u g g e s t e d t h a t s e v e r e 
d e p r i v a t i o n i n one p e r c e p t u a l c h a n n e l , i n t h i s case a u d i t o r y , may i n f l u e n c e 
t h e e f f e c t i v e n e s s o f a n o t h e r p e r c e p t u a l c h a n n e l , i . e . v i s u a l . I m p l i c i t 
i n h i s i d e a s was n o t a p h y s i c a l i n c r e a s e i n v i s u a l a c u i t y as su c h , b u t 
a p s y c h o l o g i c a l change - an i n c r e a s e i n t h e m e n t a l a c t i v i t y s t i m u l a t e d 
by v i s i o n . B a s i c a l l y what H o f m a r k s r i c h t e r was s u g g e s t i n g was t h a t t h e 
de a f make g r e a t e r use o f v i s u a l c o d i n g s t r a t e g i e s , compared w i t h t h e i r 
h e a r i n g c o u n t e r p a r t s (who a r e n o t i n c a p a b l e o f a d o p t i n g and u s i n g v i s u a l 
e n c o d i n g s t r a t e g i e s , b u t who seem t o p r e f e r v e r b a l c o d i n g ) . The r e l i a n c e 
o f d e a f i n d i v i d u a l s on v i s u a l p e r c e p t u a l c h a n n e l s i s n o t i n i t s e l f 
s u r p r i s i n g g i v e n t h e n a t u r e o f t h e i r h a n d i c a p . What i s however o f g r e a t e r 
i n t e r e s t , and i s n o t a t p r e s e n t f u l l y u n d e r s t o o d , i s t h e r o l e o f naming 
i n a v i s u a l - m a t c h i n g t a s k , b e i t a r t i c u l a t o r y o r k i n a e s t h e t i c , and t h e 
d i f f e r e n t s t r a t e g i e s f o u n d w i t h i n a sample o f p r e l i n g u a l l y d e a f a d o l e s c e n t s . 
S u r p r i s i n g l y , few r e s e a r c h e r s have t a c k l e d t h e problems o f s t u d y i n g 
t h e v i s u a l p e r c e p t i o n o f d e a f i n d i v i d u a l s o u t s i d e t h e f i e l d o f v i s u a l 
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p e r c e p t i o n o f speech, And t h e problems a s s o c i a t e d w i t h l i p - r e a d i n g (e.g. 
E r b e r , 1974). The c l a s s i c l a r g e - s c a l e s t u d y o f v i s u a l p e r c e p t i o n c a r r i e d 
o u t 25 y e a r s ago by M y k l e b u s t and B r u t t e n (1953) i s s t i l l f r e q u e n t l y q u o t e d , 
and t h i s r e f l e c t s t h e p a u c i t y o f more r e c e n t s u b s t a n t i a l s t u d i e s on t h e 
s u b j e c t . As M y k l e b u s t and B r u t t e n r i g h t l y p o i n t o u t , v i s u a l p e r c e p t i o n 
i s t h e d e a f c h i l d ' s most e s s e n t i a l system f o r c o n f r o n t i n g h i s e n v i r o n m e n t a l 
s i t u a t i o n and f o r a s s i m i l a t i n g i n f o r m a t i o n . I t i s t h e r e f o r e o f b o t h 
t h e o r e t i c a l and a p p l i e d i n t e r e s t t o l e a r n more about t h e n a t u r e o f t h e 
p e r c e p t u a l system o f t h e d e a f . Yet d e s p i t e t h e p o t e n t i a l i m p o r t a n c e o f 
such work, few e x p e r i m e n t a l p s y c h o l o g i s t s have e x p r e s s e d any i n t e r e s t . 
M y k l e b u s t and B r u t t e n were concerned w i t h d i f f e r e n c e s i n t h e p e r c e p t u a l 
responses between t h e i r d e a f and h e a r i n g s u b j e c t s , whereas i n t h e t h r e e 
e x p e r i m e n t s d e s c r i b e d i n t h e p r e s e n t c h a p t e r (as was a l s o t r u e o f E x p e r i m e n t 
1) emphasis i s p l a c e d on i n v e s t i g a t i n g d i f f e r e n c e s w i t h i n a d e a f sample, 
r a t h e r t h a n between groups o f d e a f and h e a r i n g s u b j e c t s . 
D u r i n g t h e c o u r s e o f t h e i r s t u d y , M y k l e b u s t and B r u t t e n (1953) 
a d m i n i s t e r e d a b a t t e r y o f f i v e t e s t s (each o f w h i c h r e l a t e d t o an a s p e c t 
o f v i s u a l p e r c e p t i o n ) t o 55 d e a f s u b j e c t s and 55 h e a r i n g c o n t r o l s aged 
between 8 and 10 y e a r s . They c o n c l u d e d f r o m t h e i r r e s u l t s t h a t t h e d e a f 
s u b j e c t s were r e t a r d e d i n t h e i r a b i l i t y t o c o n s t r u c t c o n t i n u o u s f i g u r e s 
from models made up o f d i s c r e t e e l e m e n t s . They i n f e r r e d t h a t deaf c h i l d r e n 
e x p e r i e n c e d i f f i c u l t i e s i n p e r c e p t u a l s i t u a t i o n s i n t h e i r d a i l y l i v e s w h i c h 
demand the- i n t e g r a t i o n o f d i s c r e t e and d i s c o n t i n u o u s elements i n t o m e a n i n g f u l 
c o n f i g u r a t i o n s . However, t h e q u e s t i o n o f a b i l i t y t o sequence v i s u a l i t e m s 
i n t i m e and space i s o f p e r i p h e r a l c o n c e r n t o t h e e x p e r i m e n t s d e s c r i b e d 
i n t h e p r e s e n t c h a p t e r . On t h e o t h e r hand, c e r t a i n m e t h o d o l o g i c a l f e a t u r e s 
o f t h e e x p e r i m e n t a l work o f M y k l e b u s t and B r u t t e n were c l e a r l y r e l e v a n t 
t o t h e p r e s e n t s t u d y , and w i l l be r e f e r r e d t o l a t e r . 
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S i n c e s u b j e c t s ' p e r c e p t u a l p r o c e s s i n g c a n n o t be d i r e c t l y o b s e r v e d , 
e v i d e n c e c o n c e r n i n g s t r a t e g i e s used i s n e c e s s a r i l y i n d i r e c t . I n t e r e s t i s 
t h e r e f o r e f o c u s s e d on: ( i ) how t h e i n t e r v a l between s t i m u l u s p r e s e n t a t i o n 
(a b r i e f v i s u a l d i s p l a y ) and response i s b r i d g e d , and ( i i ) on t h e p r o p e r t i e s 
o f t h e c o g n i t i v e systems i n v o l v e d . The f u n d a m e n t a l a s s u m p t i o n i s t h a t 
by m e a s u r i n g , under c a r e f u l l y c o n t r o l l e d c o n d i t i o n s , t h e l a t e n c y , o f t h e 
re s p o n s e , one can make i n f e r e n c e s c o n c e r n i n g 
t h e i n t e r v e n i n g c o g n i t i v e p r o c e s s e s . T h i s , t h e method o f l a t e n c y a n a l y s i s 
was d e v e l o p e d o v e r a c e n t u r y ago by Donders ( 1 8 6 8 ) , a Dutch p h y s i o l o g i s t . 
His e a r l y a t t e m p t s l e d t o c o n t r o v e r s i a l d i s c u s s i o n s and c r i t i c i s m s r e g a r d i n g 
methodology (e.g. B o r i n g , 1950) , however t h e l a s t 12 y e a r s has seen a marked 
r e n e w a l o f i n t e r e s t i n t h e use o f r e a c t i o n t i m e e x p e r i m e n t s , and new 
e x p e r i m e n t a l p r o c e d u r e s have been d e v e l o p e d . The r a t i o n a l e o f Donders! 
s u b t r a c t i v e method has been s u b s e q u e n t l y a d o p t e d by e x p e r i m e n t a l 
p s y c h o l o g i s t s such as Posner and M i t c h e l l (1967) and S t e r n b e r g (1969) t o 
s t u d y s e q u e n t i a l s t a g e s o f i n f o r m a t i o n p r o c e s s i n g . I n t h e l a t t e r s t u d y 
u s i n g a memory-scanning t a s k , S t e r n b e r g f o u n d t h a t some m e n t a l a c t i v i t i e s 
c o u l d be b r o k e n down i n t o s t a g e s w h i c h o c c u r i n sequence. H e d i s c o v e r e d 
t h a t d i f f e r e n t e x p e r i m e n t a l f a c t o r s a f f e c t e d t h e amount o f t i m e needed 
f o r d i f f e r e n t s t a g e s o f " p r o c e s s i n g and t h a t t h e r e was no i n t e r a c t i o n 
between t h e s t a g e s , and su g g e s t e d t h a t t h e s e q u e n t i a l s t a g e s t o o k amounts 
o f t i m e t h a t were a d d i t i v e . 
4.2 Posner' s l.e_t.t.er_ma,tchlng—paradigm — 
The f i v e e x p e r i m e n t s ( E x p e r i m e n t s 2, 3, 4, 5 and 6) r e p o r t e d i n t h i s 
and t h e f o l l o w i n g c h a p t e r a r e a l l based on a r e a c t i o n t i m e (RT) paradigm. 
E x p e r i m e n t s 2, 3 and 4 use an e x p e r i m e n t a l t e c h n i q u e d e v e l o p e d by Posner 
(e.g. Posner and M i t c h e l l , 1967) w h i c h has l e d t o a c o n s i d e r a b l e body o f 
r e s e a r c h i n v i s u a l i n f o r m a t i o n p r o c e s s i n g (e.g. Bamber, 1969; P a r k s , K r o l l , 
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S a l z b e r g and P a r k i n s o n , 1972; Posner, 1970; Posner, B o i e s , Eichelman and 
T a y l o r , 1969). The t a s k c o n s i s t s o f j u d g i n g whether two v i s u a l l y p r e s e n t e d 
i t e m s ( u s u a l l y l e t t e r s ) a r e ' t h e same' o r ' d i f f e r e n t ' , u s i n g r e a c t i o n t i m e 
as t h e dependent v a r i a b l e . The m a t c h i n g t e c h n i q u e i s f u l l y e x p l o i t e d -
t h e s u b j e c t s were r e q u i r e d t o j u d g e w h e t h e r (a) two l e t t e r s were p h y s i c a l l y 
i d e n t i c a l - L e v e l 1 i n s t r u c t i o n s (e.g. AA), o r (b) two l e t t e r s s h a r e d t h e 
same name - L e v e l 2 i n s t r u c t i o n s (e.g. A a ) , o r (c) two l e t t e r s were 
c o n c e p t u a l l y s i m i l a r - L e v e l 3 i n s t r u c t i o n s (e.g. a and e a r e b o t h v o w e l s ) . 
On each t r i a l a b i n a r y c l a s s i f i c a t i o n 'same' o r ' d i f f e r e n t * was made by 
t h e s u b j e c t , and t h e l e n g t h o f t i m e r e q u i r e d t o make such a d e c i s i o n was 
r e c o r d e d and used as an i n d e x o f t h e l e n g t h o f t i m e needed t o p r o c e s s t h e 
s t i m u l i a t t h a t p a r t i c u l a r l e v e l o f c o d i n g . The r a t i o n a l e b e h i n d t h e use 
o f t h r e e l e v e l s o f p r o c e s s i n g (shape, name and c o n c e p t u a l ) i s t h a t a 
v i s u a l l y p r e s e n t e d l e t t e r can be p r o c e s s e d i n terms o f i t s p h y s i c a l 
c o n f i g u r a t i o n , o r i t may a l s o be coded v e r b a l l y by i t s name, o r coded 
c o n c e p t u a l l y as a vowel o r consonant. Posner d e s c r i b e s t h e s e t h r e e forms 
o f p r o c e s s i n g as d i f f e r e n t l e v e l s o f a b s t r a c t i o n , b u t a l s o acknowledges 
t h a t t h e s e d i f f e r e n t l e v e l s o f c o d i n g a r e n o t m u t u a l l y e x c l u s i v e . 
The p r i n c i p a l f i n d i n g was t h a t i n t h e name-matching tasks,'same' 
r e a c t i o n t i m e s were f a s t e r f o r p a i r s o f l e t t e r s w h i c h Posner c a l l e d 
' p h y s i c a l l y i d e n t i c a l ' ( e . g . AA), t h a n f o r p a i r s t h a t were p h y s i c a l l y 
d i f f e r e n t and y e t s h a r e d t h e same name (e.g. A a ) . The f o r m e r r e a c t i o n 
t i m e s were between 70 and 90 msecs f a s t e r t h a n thos_e_based__on_name i d e n t i t y 
(Posner and M i t c h e l l (1967) r e p o r t e d an average o f 70 msecs f a s t e r , Posner 
and K e e l e (1967) 80 msecs f a s t e r , and Posner (1969) 90 msecs f a s t e r ) . The 
i n f e r e n c e b e i n g t h a t s u b j e c t s can match l e t t e r s t i m u l i on t h e b a s i s o f 
' p h y s i c a l i d e n t i t y ' f a s t e r t h a n t h e y can on t h e b a s i s o f name i d e n t i t y . 
L e t t e r p a i r s t h a t a r e h i g h l y s i m i l a r b u t n o t q u i t e i d e n t i c a l , i . e . d i f f e r i n g 
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i n s i z e b u t n o t i n shape (e.g.Cc) w e r e . a l s o i n v e s t i g a t e d . Posner and M i t c h e l l 
( 1 9 6 7 ) , and more r e c e n t l y C o r c o r a n and Besner (1975) have f o u n d t h e mean 
response l a t e n c i e s t o t h e l e t t e r - p a i r Cc and cC were l o n g e r t h a n t h o s e 
f o r CC and c c , b u t f a s t e r t h a n f o r name matches such as Aa and aA. Posner 
and M i t c h e l l r e p o r t e d t h a t t h e s e i t e m s t o o k an average o f 19 msecs l o n g e r 
t h a n ' p h y s i c a l l y i d e n t i c a l ' matches, and r e f e r r e d t o them as 'analog 
matches'. I t has been s u g g e s t e d t h a t a n a l o g m a t c h i n g depends on " o p e r a t i o n s 
l i k e s i z e v a r i a t i o n o r r o t a t i o n , w h i c h can be p e r f o r m e d w i t h i n t h e 
v i s u a l system and need n o t r e q u i r e c o n t a c t w i t h p a s t e x p e r i e n c e " (Posner, 
1969, p . 5 7 ) . 
Posner and Keele (1967) i n t r o d u c e d a v a r i a t i o n o f t h e m a t c h i n g t e c h n i q u e , 
and i n c o r p o r a t e d a s h o r t i n t e r v a l between t h e p r e s e n t a t i o n o f t h e two s t i m u l i 
t o be compared, t o f i n d o u t whether v i s u a l i n f o r m a t i o n i s a f f e c t e d by a 
d e l a y . They f o u n d t h a t a f t e r a d e l a y o f 1.5 seconds ( t h e y t e s t e d a t 0.5, 
1.0, 1.5 and 2.0 second i n t e r v a l s ) t h e d i f f e r e n c e between name-matches 
based on ' p h y s i c a l i d e n t i t y ' and t h o s e based on name i d e n t i t y was r e d u c e d 
t o a b o u t z e r o , a f i n d i n g t h a t has been r e p l i c a t e d by Posner, B o i e s , 
Eichelman and T a y l o r ( 1 9 6 9 ) . 
P h i l l i p s and Baddeley (1971) have c r i t i c i s e d Posner's method o f u s i n g 
RT d i f f e r e n c e s f o r ' p h y s i c a l ! and name matches t o e s t i m a t e t h e d u r a t i o n 
o f v i s u a l S.T.M., because, t h e y a r g u e , he i s c o n f o u n d i n g t h e de c a y . o f t h e 
v i s u a l t r a c e w i t h t h e development o f a name code. The p o i n t a t w h i c h t h e 
—di-f-ferenee-between t h e — p h y s i c a l - — a n d - n a m e — i d e n t i t y - m a t c h R T ~ d i s a p p e a r s — 
r e p r e s e n t s t h e combined e f f e c t o f a f a d i n g v i s u a l t r a c e and a d e v e l o p i n g 
name code. Once t h e name code had d e v e l o p e d t o a p o i n t a t w h i c h i t a l l o w s 
f a s t e r RTs t h a n t h e v i s u a l code, s u b j e c t s p resumably use i t i n p r e f e r e n c e 
t o t h e v i s u a l t r a c e , even t h o u g h t h e l a t t e r may c o n t i n u e t o be a v a i l a b l e . 
A l t h o u g h v a l i d , t h e c r i t i c i s m o f Posner by P h i l l i p s and Baddeley i s n o t 
e n t i r e l y w a r r a n t e d , f o r Posner (1969) h i m s e l f r e c o g n i s e d t h a t t h e l a c k o f 
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a d i f f e r e n c e between ' p h y s i c a l * and name i d e n t i t y RTs c o u l d n o t by i t s e l f 
be t a k e n t o mean t h a t t h e v i s u a l code was e n t i r e l y l o s t . For example, 
Posner, B o i e s , Eichelman and T a y l o r (1969, p.4) e x p l a i n e d t h e i r f i n d i n g 
t h a t v i s u a l i n f o r m a t i o n became l e s s e f f i c i e n t o v e r t i m e by s u g g e s t i n g 
t h a t e i t h e r " t h e v i s u a l code l o s e s c l a r i t y o v e r t i m e , because i t becomes 
l e s s salient"»or "because t h e name i n f o r m a t i o n improves i n e f f i c i e n c y " . 
The e f f i c i e n c y o f a v i s u a l match i s p o s s i b l y r e l a t i v e l y q u i c k l y l o s t i n 
v i s u a l m a t c h i n g t a s k s because l i t t l e i n c e n t i v e i s p r o v i d e d t o p r e s e r v e 
t h e v i s u a l a s p e c t o f t h e l e t t e r i n a d d i t i o n t o i t s name. The pr e s e n c e 
o f one f o r m o f c o d i n g does n o t t h e r e f o r e n e c e s s a r i l y e x c l u d e o t h e r s , 
s i n c e even a f t e r naming, s u b j e c t s may s t i l l r e t a i n v i s u a l images. Posner, 
B o i e s , Eichelman and T a y l o r (1969) r e p o r t e d t h a t when t h e v i s u a l a s p e c t 
o f a l e t t e r was made a c o m p l e t e l y r e l i a b l e cue, t h e e f f i c i e n c y o f p h y s i c a l 
m a t c h i n g was b e t t e r m a i n t a i n e d . 
T h ere appears t o be g e n e r a l agreement t h a t v i s u a l i d e n t i f i c a t i o n 
must prece d e name c o d i n g i n a v i s u a l m a t c h i n g t a s k b u t t h a t t h e name code 
s u b s e q u e n t l y d e v e l o p s ( i f t h e s t i m u l i can be v e r b a l l y l a b e l l e d ) and i s 
f r e q u e n t l y uded i n p r e f e r e n c e t o v i s u a l c o d i n g . A t t h e same t i m e i t has 
been w e l l e s t a b l i s h e d t h a t a c o u s t i c / a r t i c u l a t o r y r e c o d i n g o f v i s u a l l y 
p r e s e n t e d l e t t e r s a l s o o c c u r s i n S.T.M. (as has been d i s c u s s e d i n t h e 
p r e v i o u s c h a p t e r ) , and i t i s t h e r e f o r e a t t h i s p o i n t t h a t memory and 
p e r c e p t u a l p r o c e s s e s seem t o be v e r y c l o s e l y r e l a t e d . 
A f u r t h e r q u e s t i o n t h a t has been r a i s e d c oncerns w h e t h e r name and 
v i s u a l p r o c e s s i n g o c c u r i n p a r a l l e l o r i n a s e r i a l f a s h i o n . E x p e r i m e n t a l 
e v i d e n c e s u g g e s t s t h a t v i s u a l and name c o d i n g can be m a n i p u l a t e d s e p a r a t e l y . 
For example, Posner and T a y l o r (1969) r e p o r t e d t h a t p h y s i c a l matches were 
no f a s t e r t h a n name matches when t h e i t e m s were v i s u a l l y s i m i l a r . The e f f e c t 
o f v i s u a l c o n t e x t i n c r e a s e d t h e t i m e n e c e s s a r y f o r p h y s i c a l matches w i t h o u t 
c h a n g i n g name match RTs. They i n f e r r e d t h a t v i s u a l and name codes must 
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be s t o r e d s e p a r a t e l y o t h e r w i s e v i s u a l s i m i l a r i t y w o u l d a f f e c t b o t h name 
and v i s u a l matches. S i m i l a r l y , Cohen (1969) f o u n d t h a t RTs were o n l y 
l e n g t h e n e d when s t i m m l i were b o t h v i s u a l l y and a c o u s t i c a l l y c o n f u s a b l e . 
She s u g g e s t e d t h a t comparisons were n o r m a l l y made i n b o t h c hannels and 
t h a t c o n f u s a b i l i t y i n a s i n g l e c h a n n e l t h e r e f o r e had no e f f e c t w h i l s t 
t h e a l t e r n a t i v e c h a n n e l was u n i m p a i r e d . The e f f e c t o f b o t h v i s u a l and 
a r t i c u l a t o r y s i m i l a r i t y on response l a t e n c y i s i n v e s t i g a t e d i n Ex p e r i m e n t 4 
as a d i r e c t f o l l o w - u p o f E x p e r i m e n t 1. 
The m a j o r i t y o f t h e s t u d i e s r e p o r t e d . i n t h i s s e c t i o n have employed 
l e t t e r s t i m u l i i n t h e v i s u a l m a t c h i n g t a s k s , and t h i s i n i t s e l f has 
i m p o r t a n t i m p l i c a t i o n s . Young c h i l d r e n must, d u r i n g t h e e a r l y s t a g e s o f 
l e a r n i n g t o r e a d and w r i t e , be p r i m a r i l y aware o f t h e v i s u a l shape o f 
l e t t e r - f o r m s . However, w i t h e x p e r i e n c e , l e t t e r s become l i n k e d w i t h o t h e r 
a s s o c i a t i o n s such as t h e i r l e t t e r names, t h e f a c t t h a t t h e y a r e e i t h e r a 
vo w e l o r a c o n s o n a n t , a n d , f o r t h e d e a f , t h e i r f i n g e r s p e l l e d r e p r e s e n t a t i o n s . 
A l l o f t h e s e a r e l e a r n e d c o r r e s p o n d e n c e s . For t h e m a j o r i t y o f a d u l t s and 
o l d e r c h i l d r e n , l e t t e r s a r e v e r y f a m i l i a r , h i g h l y o v e r l e a r n e d , u b i q u i t o u s 
p a t t e r n s and r e p r e s e n t a r e l a t i v e l y s i m p l e , w e l l - k n o w n s e t b o t h i n terms 
o f p e r c e p t u a l forms and names. Each v i s u a l l e t t e r , w h a t e v e r i t s p a r t i c u l a r 
s c r i p t , has a r e a d i l y a c c e s s i b l e name e q u i v a l e n t (name i s employed l o o s e l y 
h e r e t o i n c l u d e f i n g e r s p e l l e d 'names') - t h e naming r e s p o n s e , a l t h o u g h 
n e a r l y a u t o m a t i c , r e l i e s on l e a r n e d c o r r e s p o n d e n c e s . As Posner, Lewis and 
Conrad (1972) p o i n t o u t , J t h e _ n a m e _ o f _ a _ l e t t e r — c a n b e - r e g a r d e d - a s - a n 
a b s t r a c t i o n , i n t h e sense t h a t t h e name s t a n d s f o r a wide v a r i e t y o f 
p e r c e p t u a l l y d i f f e r e n t v i s u a l f o r m s ( e . g . A , a , a . e t c ) . V i s u a l 
i d e n t i f i c a t i o n and subsequent naming appears t o o c c u r v e r y r a p i d l y i n t h e 
case o f f a m i l i a r c h a r a c t e r s , and y e t t h e e x p e r i m e n t a l t e c h n i q u e s d e v e l o p e d 
by Posner and h i s c o l l e a g u e s a l l o w t h e v i s u a l m a t c h i n g p r o c e s s t o be 
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i s o l a t e d f r o m subsequent t y p e s ( o r l e v e l s , t h e t e r m employed by Posner) o f 
p r o c e s s i n g . 
K o l e r s (1972) t a k e s i s s u e o v e r Posner's use o f t h e p h r a s e ' p h y s i c a l 
i d e n t i t y ' t o d e s c r i b e l e t t e r - p a i r s w h i c h comprise two i d e n t i c a l l e t t e r s 
( e . g . AA). He d e s c r i b e s t h e c h o i c e o f p h r a s e as ' u n f o r t u n a t e ' , and g i v e n 
t h a t t h e r e i s some j u s t i f i c a t i o n f o r K o l e r s ' c o m p l a i n t , t h e t e r m 'shape 
i d e n t i t y ' w i l l be employed f r o m now on i n t h e p r e s e n t s t u d y . F u r t h e r m o r e , 
K o l e r s p r o p o s e d t h e r a t h e r i m p l a u s i b l e e x p l a n a t i o n o f Posner's f i n d i n g s 
(namely t h e s h o r t e r response l a t e n c i e s f o r l e t t e r s w h i c h were o f i d e n t i c a l 
s h a p e ) , t h a t p e o p l e i n g e n e r a l were more used t o j u d g i n g whether two 
i t e m s l o o k a l i k e t h a n j u d g i n g w h e t h e r t h e y s h a r e d t h e same name. I n t h e 
l i g h t o f e v i d e n c e t h a t s u b j e c t s choose t o reco d e s t i m u l i l i n g u i s t i c a l l y , 
and g i v e n t h a t l e t t e r s come f r o m such a f a m i l i a r s e t w h i c h can be named 
v e r y r a p i d l y , K o l e r s ' s u g g e s t i o n w o u l d appear t o be q u e s t i o n a b l e . 
Posner and c o l l e a g u e s employed t e c h n i q u e s w h i c h depended on s h o r t 
v i s u a l exposures f o r w h i c h a t a c h i s t o s c o p e i s p a r t i c u l a r l y w e l l - s u i t e d . 
M y k l e b u s t and B r u t t e n (1953) c o n s i d e r e d t h e a p p l i c a b i l i t y o f t h e use o f 
t a c h i s t o s c o p i c exposure t e c h n i q u e s t o t h e s t u d y o f v i s u a l p e r c e p t i o n i n 
de a f c h i l d r e n . Thfey su g g e s t e d t h a t a l t h o u g h t h e deaf were seen t o be a t 
a d i s a d v a n t a g e i n t i m e d t e s t - i t e m s g e n e r a l l y , t h e y a r g u e d t h a t an 
e x p e r i m e n t a l t e c h n i q u e t h a t a l l o w e d d e a f s u b j e c t s t o r e s p o n d i n t h e i r own 
t i m e t o b r i e f l y p r e s e n t e d s t i m u l i , w i t h o u t any s c o r e p e n a l t y , was n o t 
s p e c i f i c a l l y - u n f a i r — t o - t h e - d e a f . They c o n c T u d e c i t h ^ t ' t a ^ c h i s t o s c o p i c -
exposure t e c h n i q u e s were a p p r o p r i a t e t o t h e s t u d y o f v i s u a l p e r c e p t i o n i n 
deaf c h i l d r e n . They d i d however f i n d t h a t t h e i r deaf s u b j e c t s r e q u i r e d 
a l o n g e r e xposure t h a n t h e h e a r i n g c o n t r o l s i n o r d e r t o c o r r e c t l y r e p r o d u c e 
t h e d o t p a t t e r n s p r e s e n t e d ; s p e c i a l c a r e was t h e r e f o r e t a k e n i n t h e f i v e 
e x p e r i m e n t s d e s c r i b e d i n t h i s and t h e f o l l o w i n g c h a p t e r , t o ensu r e t h a t 
t h e t a c h i s t o s c o p i c exposure was s u f f i c i e n t l y l o n g t o a l l o w t h e d e a f s u b j e c t s 
- 141 -
t o a s s i m i l a t e t h e e n t i r e v i s u a l d i s p l a y p r i o r t o s t i m u l u s p r o c e s s i n g . 
The ' s a m e - d i f f e r e n t ' response t e c h n i q u e employed by Posner e t a l . 
a l l o w s t h e e x p e r i m e n t e r t o examine s t i m u l u s i d e n t i f i c a t i o n and subsequent 
c o d i n g p r o c e s s e s under m i n i m a l response demands, and i s t h e r e f o r e w e l l -
s u i t e d t o t h e r a t i o n a l e o f t h e e x p e r i m e n t . S u b j e c t s a r e r e q u i r e d t o compare 
i t e m s a c c o r d i n g t o a p r e s c r i b e d c r i t e r i o n and d e c i d e w h e t h e r o r n o t t h e 
s t i m u l i a r e 'the same' o r ' d i f f e r e n t ' by t h i s c r i t e r i o n . The t a s k demands 
a r e t h e r e f o r e r e l a t i v e l y s i m p l e and t h e t e c h n i q u e i s s u f f i c i e n t l y u n c o m p l i c a t e d 
t o a l l o w i t t o be used w i t h deaf a d o l e s c e n t s . One m i g h t p r e d i c t t h a t 
i t w o u l d r e q u i r e l e s s t i m e t o j u d g e two s t i m u l i as ' d i f f e r e n t ' t h a n ' t h e 
same' p s i n c e one can o n l y be s u r e t h a t two s t i m u l i a r e i d e n t i c a l a f t e r 
c h e c k i n g e v e r y a s p e c t . However t h e e x p e r i m e n t a l l i t e r a t u r e on t h e 
comparison o f s i m p l e , u n i d i m e n s i o n a l s t i m u l i r e v e a l s t h a t t h e r e l a t i o n s h i p 
between 'same" and ' d i f f e r e n t ' RTs i s n o t i n v a r i a n t . N i c k e r s o n (1968) 
has s u g g e s t e d t h a t t h e r e l a t i o n s h i p between mean response l a t e n c i e s i s 
a f f e c t e d by t h e d i f f i c u l t y o f d i s c r i m i n a t i o n r e q u i r e d , and t h e c o d a b i l i t y 
( n a m e a b i l i t y ) o f t h e s t i m u l i i n v o l v e d . I n t h e p r e s e n t e x p e r i m e n t s however, 
i n t e r e s t was f o c u s s e d on d i f f e r e n c e s between t h e 'same' t r i a l s , r a t h e r 
t h a n between 'same' and ' d i f f e r e n t ' t r i a l s ( t h e l a t t e r e q u a l l i n g t h e 
f o r m e r i n number), and c o n s e q u e n t l y t h e t e c h n i q u e was s l i g h t l y m o d i f i e d 
f o r E x p e r i m e n t s 2 and 3. I n s t e a d o f r e q u i r i n g t h e s u b j e c t s t o p r e s s one 
response key f o r 'same' and a n o t h e r f o r ' d i f f e r e n t ' (as was r e q u i r e d by 
—Posner-, and- u s e d — i n — E x p e r i m e n t 4 f o r r e a " s o n s ~ T ^ i ^ h — w i T l T become e v i d e n t 
l a t e r ) , t h e deaf s u b j e c t s were i n s t r u c t e d t o p r e s s a s i n g l e h a n d - h e l d 
s w i t c h i f t h e two s t i m u l i were 'the same*, and t o make no response when 
t h e s t i m u l i were ' d i f f e r e n t ' . The b i n a r y c l a s s i f i c a t i o n was t h u s l e f t 
b a s i c a l l y u n a l t e r e d , e x c e p t t h a t no response l a t e n c y d a t a were c o l l e c t e d 
f o r t h e ' d i f f e r e n t ' t r i a l s i n E x p e r i m e n t s 2 and 3. 
A w i t h i n - s u b j e c t s d e s i g n was used i n t h e f o l l o w i n g t h r e e e x p e r i m e n t s 
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and each s u b j e c t was t e s t e d on a l l t h e s t i m u l u s i t e m s randomly o r d e r e d . 
Such d e s i g n s have r e c e n t l y been c r i t i c i s e d by P o u l t o n ( 1 9 7 3 , p.1 1 9 ) who 
went as f a r as t o w r i t e : "The day s h o u l d come t h e n when no r e p u t a b l e 
p s y c h o l o g i s t w i l l use a w i t h i n - s u b j e c t d e s i g n , e x c e p t f o r a s p e c i a l p u r p o s e , 
w i t h o u t c o m b i n i n g i t w i t h a s e p a r a t e g r oups d e s i g n " . W h i l s t t h e i s s u e 
o f 'range e f f e c t s ' i s u n d e n i a b l y i m p o r t a n t i n c e r t a i n a r e a s o f r e s e a r c h 
( e . g . p o y c h o p h y s i c s ) , P o u l t o n c e r t a i n l y o v e r s t a t e d h i s case as R o t h s t e i n 
( 1 9 7 4 , p. 2 0 0 ) was q u i c k t o p o i n t o u t i n a r e p l y t o P o u l t o n : 
E x c e p t f o r some c i r c u m s c r i b e d a r e a s , t h e r e p e a t e d measures d e s i g n 
p r o v i d e s an e x c e l l e n t a l t e r n a t i v e t o t h e i n d e p e n d e n t groups 
d e s i g n when s a m p l i n g e r r o r i s l i k e l y t o be h i g h and/or t h e 
a v a i l a b i l i t y o f s u b j e c t s i s l i k e l y t o be low. 
I t was l a r g e l y f o r t h e l a t t e r o f t h e two reasons m e n t i o n e d by R o t h s t e i n 
t h a t a w i t h i n - s u b j e c t s d e s i g n was used i n E x p e r i m e n t s 2, 3 and 4 , s i n c e 
t h e r e was an i n s u f f i c i e n t l y l a r g e number o f s u b j e c t s i n t h e Upper School 
t o u n d e r t a k e an i n d e p e n d e n t g r o u p s a n a l y s i s . As Greenwald ( 1 9 7 6 , pp. 3 1 5 - 6 ) 
p o i n t s o u t : "The w i t h i n - s u b j e c t s d e s i g n can t h e r e f o r e r e p r e s e n t an immense 
e x p e r i m e n t a l economy, p a r t i c u l a r l y when p e r - s u b j e c t c o s t s a r e c o n s i d e r a b l e 
i n r e l a t i o n t o p e r - t r e a t m e n t c o s t s " . I n a d d i t i o n i t w o u l d be v i r t u a l l y 
i m p o s s i b l e t o a d e q u a t e l y c o n t r o l f o r t h e many e x t r a n e o u s s u b j e c t v a r i a b l e s 
w h i c h m i g h t i n f l u e n c e t h e dependent v a r i a b l e . B e t w e e n - s u b j e c t v a r i a n c e 
was f r e q u e n t l y g r e a t e r t h a n t h e w i t h i n - s u b j e c t v a r i a n c e r e s u l t i n g f r o m t h e 
e x p e r i m e n t a l c o n d i t i o n s . Under t h e s e c i r c u m s t a n c e s t h e r e f o r e , t h e 
advantages o f a repeated-measures d e s i g n f a r o u t w e i g h e d any p o s s i b l e 
d i s a d v a n t a g e s . 
The t h r e e e x p e r i m e n t s r e p o r t e d i n t h i s c h a p t e r a l l make use o f t h e 
Posner RT paradigm. I n E x p e r i m e n t 2 t h e two a l p h a b e t l e t t e r - s t i m u l i were 
p r e s e n t e d s i m u l t a n e o u s l y and t h e t a s k was one o f d i s c r i m i n a t i o n , w h i l s t 
i n E x p e r i m e n t s 3 and 4 t h e a l p h a b e t l e t t e r s were p r e s e n t e d s u c c e s s i v e l y 
t h u s c r e a t i n g a memory t a s k . I n a l l t h r e e e x p e r i m e n t s t h e s u b j e c t s had 
t o compare t h e two l e t t e r - s t i m u l i a l o n g a g i v e n d i m e n s i o n - e i t h e r shape 
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o r name, and d e c i d e whether o r n o t t h e two l e t t e r s were 'the same' o r 
' d i f f e r e n t ' . By i m p o s i n g t h e s e two p r o c e s s i n g d i m e n s i o n s , t h e e x p e r i m e n t e r 
i s f o r c i n g t h e s u b j e c t s t o use e i t h e r v i s u a l o r name cues t o p r o c e s s 
t h e l e t t e r s . The naming response i s n o t n e c e s s a r i l y r e s t r i c t e d t o 
a r t i c u l a t i o n , and f o r t h e purposes o f t h e p r e s e n t s t u d y a k i n a e s t h e t i c 
r e s p o n s e , i . e . f i n g e r s p e l l i n g , i s a l s o l i k e l y t o be used f o r naming by 
a t l e a s t some o f t h e d e a f s u b j e c t s . 
The same i n d i v i d u a l s were used as s u b j e c t s f o r a l l t h r e e RT e x p e r i m e n t s 
( E x p e r i m e n t s 2, 3 and 4 ) . Some, b u t by no means a l l , had a l s o a c t e d as 
s u b j e c t s i n t h e p r e v i o u s immediate memory e x p e r i m e n t ( t h i s was s o l e l y 
d e t e r m i n e d by s u b j e c t a v a i l a b i l i t y ) , s i n c e t h e l i k e l y c a r r y - o v e r was b e l i e v e d 
t o be n e g l i g i b l e . I t was f e l t t h a t f a m i l i a r i t y o f each i n d i v i d u a l deaf 
s u b j e c t w i t h t h e e x p e r i m e n t e r was o f f a r g r e a t e r i m p o r t a n c e , and t h i s 
c o n d i t i o n was met. 
E x p e r i m e n t 2i An i n v e s t i g a t i o n o f shape and name codes i n a v i s u a l l e t t e r -
m a t c h i n g t a s k . 
The aim o f t h i s e x p e r i m e n t was t o compare t h e a b i l i t y o f t h e t h r e e 
A I g r o ups - t h e good, average and po o r a r t i c u l a t o r s - t o match l e t t e r -
p a i r s u s i n g shape and name cues. Four t y p e s o f l e t t e r - p a i r were p r e s e n t e d : 
(1) l e t t e r s w i t h t h e same name, shape and s i z e (e.g. RR; ss) ; 
(2) l e t t e r s w i t h t h e same name and shape, b u t d i f f e r i n g i n s i z e ( e . g . Vv; sS) ; 
(3) l e t t e r s w i t h t h e same name, b u t d i f f e r i n g i n shape and s i z e ( e . g . Aa; r R ) ; 
(4) l e t t e r s w i t h a d i f f e r e n t name and shape (e.q._ J±r_}_SV) . 
Each s u b j e c t was t e s t e d on two o c c a s i o n s . D u r i n g one t e s t s e s s i o n t h e 
s u b j e c t s were r e q u i r e d t o match t h e l e t t e r - p a i r s f o r shape, i . e . t h e l e t t e r 
p a i r s i n t h e f i r s t two o f t h e above t y p e s s h o u l d have been c a t e g o r i s e d 
as ' t h e same', and t h o s e i n t h e r e m a i n i n g two t y p e s as ' d i f f e r e n t ' . These 
i n s t r u c t i o n s d i f f e r e d f r o m t h e ' L e v e l 1' i n s t r u c t i o n s used by Posner and 
M i t c h e l l ( 1 9 6 7 ) . I n t h e i r s t u d y t h e s u b j e c t s were r e q u i r e d t o c l a s s i f y 
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l e t t e r - p a i r s a s ' p h y s i c a l l y i d e n t i c a l ' a n d thus AA was c l a s s i f i e d as 'the 
same' and Cc as ' d i f f e r e n t ' . I n the present task however, subjects were 
i n s t r u c t e d t o c l a s s i f y the l e t t e r - p a i r s by shape and t h e r e f o r e both AA 
and Cc were c l a s s i f i e d as 'the same'. I n a second t e s t session, the deaf 
subjects were r e q u i r e d t o match the l e t t e r - p a i r s by name, and thus the f i r s t 
t h r e e o f the above types should have been categorised as 'the same', and 
those i n the f o u r t h group as ' d i f f e r e n t ' , the former d i f f e r i n g also i n 
the degree o f t h e i r shape s i m i l a r i t y . The speed and accuracy o f the 
processing o f these v a r i o u s types o f l e t t e r - p a i r , using shape and name 
cues, was compared as a f u n c t i o n o f a b i l i t y t o a r t i c u l a t e (AI group). 
4.3 Hypotheses. 
I t was hypothesised t h a t : 1) The f i n d i n g s of Posner e t a l . (e.g. Posner 
and Keele, 1967s Posner and M i t c h e l l , 1967) w i t h normally hearing subjects 
would be r e p l i c a t e d w i t h the deaf s u b j e c t s , i . e . when matching l e t t e r s 
by name, the l e t t e r s o f the same shape, s i z e and name would be processed 
f a s t e r than those o f the same name and shape but d i f f e r i n g i n s i z e , which 
i n t h e i r t u r n would be processed f a s t e r than those w i t h the same name b u t 
d i f f e r i n g i n shape and s i z e . 
2) There would be no d i f f e r e n c e between the three A I groups i n a b i l i t y 
t o process the d i f f e r e n t types o f l e t t e r - p a i r using shape cues. A l l the 
deaf s u b j e c t s , i r r e s p e c t i v e o f a b i l i t y t o a r t i c u l a t e , would be able t o 
match l e t t e r s by shape and make use o f v i s u a l cues eq u a l l y e f f i c i e n t l y 
_(as was-shown by Experiment—1)-. ~ 
3) I f a r t i c u l a t o r y responses were employed only f o r naming purposes there 
would be a d i f f e r e n c e i n the a b i l i t y o f the th r e e A I groups t o process 
the d i f f e r e n t types o f l e t t e r - p a i r by naming - AI Group 1 would be able 
to name the l e t t e r s f a s t e r than e i t h e r o f the o t h e r two A I Groups. However, 
a l l the deaf s u b j e c t s , i r r e s p e c t i v e o f t h e i r a b i l i t y t o a r t i c u l a t e i n t e l l i g i b l y , 
could also f i n g e r s p e l l ; i f t h e r e f o r e k i n a e s t h e t i c naming responses were 
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employed by the s u b j e c t s , one would expect there t o be no d i f f e r e n c e 
between the A I groups. 
4.4 Method. 
4.4.1 Subjects: 36 i n d i v i d u a l s from the Upper School aged between 
13.2 and 16.5 years served as subjects. A l l were e i t h e r profoundly or 
severely p r e l i n g u a l l y deaf w i t h an average hearing loss o f 74dB over the 
lower frequencies and 87dB over the higher frequencies ( i . e . 'cc*,Lewis 
1968). A r t i c u l a t o r y i n t e l l i g i b i l i t y scores (see Experiment 1, Section 3.4) 
were used t o assign i n d i v i d u a l s i n t o the three A I groups - 12 i n A I Group 
1, 2 and 3; age, sex, reading age and non-verbal i n t e l l i g e n c e scores were 
matched across the^AI groups. A l l subjects had normal v i s i o n , or v i s i o n 
c o r r e c t e d t o w i t h i n normal l i m i t s . 
4.4.2 Apparatus and s t i m u l i used. A Cambridge t w o - f i e l d tachistoscope 
was used t o present the p a i r s o f l e t t e r - s t i m u l i t o the s u b j e c t s . A 
s i n g l e hand-held switch connected t o the t i m e r was pressed by the subjects 
t o r ecord t h e i r response judgements. Response l a t e n c i e s were measured 
c o r r e c t t o the nearest m i l l i s e c o n d by an Advanced D i g i t a l Counter (Model 
SC3) t i m e r which was also connected t o the tachistoscope. 
The l e t t e r - p a i r s were p r i n t e d i n the same s c r i p t as was used f o r 
Experiment 1, ( L e t r a s e t Futura medium 72 p o i n t , Sheet 110 f o r upper-case 
and Sheet 111 f o r lower-case l e t t e r s ) on white cards (20cm x 10 cm). The 
f i r s t l e t t e r o f each p a i r was always s i t u a t e d h° t o the l e f t o f the c e n t r a l 
f i x a t i o n p o i n t , an~d~the s e c o n d ~ l e t t e r h° t o the r i g h t . Each l e t t e r - p a i r 
subtended a h o r i z o n t a l v i s u a l angle of approximately 3°. 
For the name-matching tas k ; 
192 stimulus cards were prepared f o r t h i s experiment. Each o f the l e t t e r 
combinations was t o be presented on 8 t r i a l s , but since order o f the l e t t e r s 
within a p a i r d i d not appear t o a f f e c t response l a t e n c y , c e r t a i n l e t t e r -
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combinations were summed. So, f o r example, Aa and aA were each presented 
on 4 t r i a l s , and AR, Ar, aR and ar were each presented t w i c e and summed 
AA; aa 
over the e i g h t t r i a l s . Thus, the l e t t e r - p a i r s RR; r r ; SS; ss; VV; vv,v(were 
each p r i n t e d i n d i v i d u a l l y onto 8 cards? Aa; aA; Rr; rR; Ss; sS; Vv; vV 
were each p r i n t e d onto 4 cards, and the above 8 l e t t e r s (4 upper-case 
- A, R, S, V and 4 lower-case - a, r , s, v) were s y s t e m a t i c a l l y combined 
i n t o every p o s s i b l e combination o f l e t t e r - p a i r and each p r i n t e d onto 2 
stimulus cards ( i . e . ARj Ar; AS; As; AV; Av; oR; o r ; aS; as; aV;' av; fi 
SA; Sa; SV; Sv; SR; Sr; sA; sa; sV; sv; SR; s r ; 
RA; Ra; RS; r s ; RV; Rv; rA; r a ; rS; r s ; rV; r v ; 
VA; Va; VR; Vr; VS; Vs; vA; va; vR; v r ; vS; v s ) . 
For the shape-matching task: 
160 stimulus cards were used f o r t h i s experiment and these were taken from 
the set o f 192 cards prepared f o r the name-matching t a s k , the on l y 
d i f f e r e n c e being t h a t 64 o f the systematic combinations o f a l l the l e t t e r s 
( l i s t e d i n f u l l above) were presented i n s t e a d o f the complete s e t o f 96. 
The 64 cards were drawn randomly from the pool o f 96 f o r each i n d i v i d u a l 
s u b j e c t . 
4.4.3 Design and procedure. Each s u b j e c t was t e s t e d i n d i v i d u a l l y on 
two occasions separated by approximately'two weeks. Half o f the subj e c t s 
i n each- o f the three A I groups were randomly selected t o do the name-matching 
task d u r i n g the f i r s t t e s t session, w h i l s t the remaining i n d i v i d u a l s began 
w i t h the shape-matching task. During the second t e s t session the subjects 
always d i d whichever o f the two tasks they had not done i n the f i r s t 
t e s t session. 
The s u b j e c t was seated a t a table,and the h e i g h t o f the t w o - f i e l d * 
tachistoscope was adjusted t o s u i t each i n d i v i d u a l so t h a t he or she could 
comfortably look through the viewing hood. The experimenter was seated 
on the o t h e r side o f the t a b l e i n order t o load the tachistoscope w i t h 
the stimulus cards, a c t i v a t e stimulus p r e s e n t a t i o n and record the RTs and 
e r r o r s . The subject was provided w i t h a s i n g l e hand-held s w i t c h which he 
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or she h e l d i n the p r e f e r r e d hand. The switch was pressed t o record the 
subject's d e c i s i o n about whether the two l e t t e r s i n the stimulus array 
were 'the same' o r ' d i f f e r e n t ' according t o the c r i t e r i o n o f the experiment, 
i . e . name- o r shape- matching (see Figure 4-a). The push-button response 
o f the s u b j e c t terminated the m i l l i s e c o n d t i m e r which had been i n i t i a t e d 
by the onset o f stimulus p r e s e n t a t i o n . Each stimulus card was presented 
f o r 100 msecs, which was s u f f i c i e n t l y long t o allow every s u b j e c t t o 
i d e n t i f y the two l e t t e r s i n the stimulus array a c c u r a t e l y . The problem 
o f a 'ready* s i g n a l f o r the deaf subjects was overcome by using m i r r o r 
communication. A m i r r o r (2' x 8') running along the wi d t h o f the t a b l e 
made i t p o s s i b l e f o r the su b j e c t and experimenter t o communicate manually. 
At the s t a r t o f every t r i a l t he su b j e c t would watch the experimenter load 
a stimulus card i n t o the tachistoscope (without being able t o see the 
l e t t e r - p a i r p r i n t e d on the card) and await a nod of the head from the 
experimenter which was the si g n t o look i n t o the viewing hood a t t h e 
pre-stimulus f i e l d . The l a t t e r was blank w i t h a small black s t a r 
s i t u a t e d a t the c e n t r a l f i x a t i o n p o i n t and was i l l u m i n a t e d a t the same 
br i g h t n e s s as the t a r g e t f i e l d . The su b j e c t was r e q u i r e d t o f i x a t e on the 
black s t a r f o r about 2 seconds u n t i l the stimulus card was presented 
f o r 100 msecs, fo l l o w e d by the post-stimulus f i e l d i d e n t i c a l t o t h e pre-
stim u l u s f i e l d . The subj e c t was i n s t r u c t e d t o press the hand-held switch 
whenever the two l e t t e r s i n the stimulus array were '.the same' according 
t o ^ h e _ c r i t e r i o r ^ o f the experiment, and n o t _ t o respond_when—the—letters-
were " d i f f e r e n t ' . Both speed and accuracy o f response were emphasised 
t o each i n d i v i d u a l s u b j e c t both before and dur i n g the t e s t sessions, i . e . 
s u b j e c t s were i n s t r u c t e d t o respond as q u i c k l y as possible keeping the 
number o f mistakes t o a minimum. A f t e r each t r i a l immediate feedback was 
given t o the su b j e c t regarding t h e correctness o f the response and the 
a c t u a l r e a c t i o n time i n m i l l i s e c o n d s ; t h i s i n f o r m a t i o n was p a r t i c u l a r l y 
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Stimulus array presented 
f o r 100 msecs. 
1 Compare the two 1 
' l e t t e r s along name 1 
' or shape dimension 1 
Match 
Push-





r e q u i r e d 
V 
Figure 4-a. A schematic diagram f o r making a response i n the 
v i s u a l l e t t e r - m a t c h i n g task (Experiment 2 ) . 
- 149 -
important f o r the maintenance o f a high l e v e l o f m o t i v a t i o n throughout 
the t e s t session. Every s u b j e c t was given a set of 24 p r a c t i c e 
t r i a l s a t the s t a r t o f every t e s t session, using l e t t e r - p a i r s which were 
s i m i l a r t o , b u t not the same as, the a c t u a l l e t t e r - p a i r s shown during 
the t e s t session. The p r a c t i c e sessions enabled the subjects t o become 
f a m i l i a r w i t h the i n s t r u c t i o n s and requirements o f the task and w i t h the 
s o r t o f s t i m u l i t h a t would be used, and they provided the o p p o r t u n i t y 
f o r RTs (which i n unpractised subjects are i n i t i a l l y very v a r i a b l e ) t o 
l e v e l out. The number o f ' f a l s e alarms', i . e . pressing the response-button 
when no such response was necessary was q u i t e high a t f i r s t , b u t these 
r a p i d l y reduced i n frequency d u r i n g the p r a c t i c e t r i a l s . 
Each t e s t session l a s t e d between 45 and 55 minutes and was 
consequently d i v i d e d up i n t o f i v e blocks o f t r i a l s - the 24 p r a c t i c e 
t r i a l s f o l l o wed by f o u r f u r t h e r blocks o f t e s t t r i a l s , w i t h 48 t e s t t r i a l s 
per block f o r the name-matching task and 40 f o r the shape-matching task. 
The f i v e blocks o f t r i a l s were each separated by a 3-minute i n t e r v a l d u r i n g 
which the subjects were able t o r e s t . O v e r a l l there were the same number 
of 'same' and ' d i f f e r e n t ' t r i a l s , and w i t h i n each block o f t r i a l s t h i s 
number was also equal. The order o f occurrence o f the 'same' - ' d i f f e r e n t ' 
t r i a l s was random w i t h the r e s t r i c t i o n t h a t no more than f o u r t r i a l s were 
presented in.succession where the c o r r e c t response was a r e p e t i t i o n o f one 
p a r t i c u l a r response (see R a b b i t t , 1968). The i n t e r - t r i a l i n t e r v a l was 
approximately 5 seconds. 
A f t e r every t r i a l , i n which a subject responded by pressing the hand-
h e l d s w i t c h , the r e a c t i o n time was recorded by the experimenter and a note 
was made i f the response had been i n c o r r e c t . No response latency data 
were c o l l e c t e d f o r the ' d i f f e r e n t ' t r i a l s f o r which the c o r r e c t r e a c t i o n 
was no response, but a note was made o f the number o f occasions on which 
the s u bjects f a i l e d t o respond c o r r e c t l y by pressing the response key when 
two l e t t e r s were i n f a c t 'the same'. The experimenter also recorded on 
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which t r i a l , b l ock and type o f l e t t e r - p a i r the mistakes occurred. 
4 . 5 Results-
The c o r r e c t response l a t e n c i e s were averaged over the repeated 
pr e s e n t a t i o n s o f each p a i r o f l e t t e r s f o r each sub j e c t . Since the r e a c t i o n 
times across the various l e t t e r - p a i r s w i t h i n each o f the main types were 
s i m i l a r they were averaged f o r each type o f l e t t e r - p a i r . Thus f o r the shape-
matching t a s k , the data f o r a l l the l e t t e r s o f the same shape and s i z e 
were averaged, and s i m i l a r l y f o r a l l the l e t t e r s o f the same shape but 
d i f f e r i n g i n s i z e . For the name-matching t a s k , a f u r t h e r category -
those l e t t e r s w i t h the same name b u t d i f f e r e n t shape and si z e - was also 
included. 
4 . 5.1 Shape-matching task. The mean c o r r e c t response l a t e n c i e s o f each 
A I group f o r the two types of l e t t e r - p a i r c l a s s i f i e d as 'the same" are 
shown i n Table 4-a (see Appendix F f o r raw d a t a ) . There were r e l a t i v e l y 
l a r g e d i f f e r e n c e s i n speed o f r e a c t i o n between i n d i v i d u a l subjects - some 
responded f a s t e r t o both types o f l e t t e r - p a i r , others more slo w l y . I t 
was however, the o v e r a l l p a t t e r n o f performance t h a t was the i n t e r e s t i n g 
f e a t u r e , r a t h e r than the absolute l e v e l s (and t h i s was t r u e f o r a l l the 
r e a c t i o n time experiments r e p o r t e d i n t h i s s t u d y ) , and i t was t h e r e f o r e 
p a r t i c u l a r l y s t r i k i n g t h a t the p a t t e r n o f r e s u l t s was c o n s i s t e n t f o r a l l 
subjects. 
A I Group Type o f l e t t e r -p a i r : 
Same shape & 
si z e (e.g.AA) 
Same shape, d i f f e r e n t 
s i z e (e.g. Ss) 
(sd ) % e r r o r ( s d ) % e r r o r 
1 435 (46) 4.6 479 (46) 5.2 
2 445 (40) 4.9 494 (46) 5.7 
3 437 (34) 4.4 483 (35) 5.2 
Table 4 r a . Mtean c o r r e c t response l a t e n c i e s (msec), standard d e v i a t i o n s and 
percentage e r r o r f o r the two types of l e t t e r - p a i r c l a s s i f i e d as 'the same' 
i n the shape-matching t a s k , as a f u n c t i o n of AI Group. 
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As was hypothesised, and i s c l e a r l y shown i n Figure 4-b, there was no 
d i f f e r e n c e between the three A I groups i n a b i l i t y t o match the d i f f e r e n t 
types o f l e t t e r - p a i r using shape cues. The RT data were analysed using 
the non-parametric Wilcoxon matched-pairs signed ranks t e s t , since 
homogeneity o f variance, necessary f o r an an a l y s i s o f variance, could 
not be assumed owing t o the d i f f e r e n t numbers o f items t h a t were presented 
and averaged f o r the d i f f e r e n t types o f l e t t e r - p a i r . The subjects processed 
the l e t t e r - p a i r s which were the same shape and s i z e s i g n i f i c a n t l y f a s t e r 
than those which were the same shape but d i f f e r e n t size (T -«. 0, p < . 0 1 
f o r a l l t h r e e A I groups). The mean d i f f e r e n c e s between the RTs o f the 
two types o f l e t t e r - p a i r were very s i m i l a r f o r a l l three A I groups (44 msec,4 
and 46msec f o r A I Groups 1, 2 and 3 r e s p e c t i v e l y ) . 
The o v e r a l l percentage o f e r r o r s d i d not d i f f e r between the A I groups: 
5.8% f o r AI Groups 1 and 2 and 6.1% f o r A I Group 3. A I Group 1 made 7.0% 
' f a l s e p o s i t i v e ' type o f e r r o r ( i . e . subjects responding 'same' when the 
l e t t e r s were i n f a c t ' d i f f e r e n t ' ) , 6.5% by AI Group 2 and 7.6% by A I Group 3 
The m a j o r i t y o f these '.false p o s i t i v e s ' tended t o be f a s t , premature 
responses which were considerably f a s t e r than the mean RT f o r c o r r e c t 
responses, and most o f the subjects r e a l i s e d t h e i r mistake as soon as they 
had responded. A higher p r o p o r t i o n of these e r r o r s d i d not occur, 
c o n t r a r y t o e x p e c t a t i o n , on the t r i a l s where the l e t t e r s were a d i f f e r e n t 
shape and s i z e b ut shared the same name, which h a l f o f the sub j e c t s , ( t h o s e 
_who_did the- name=matching t a s k — f i r s t ) — h a d - p r e v i o u s l y - c l a s s i f l e d as ' the 
same?. And, as can be seen from Table 4-a,the percentage o f ' f a l s e 
negatives' ( i . e . no response when the l e t t e r s were 'the same' and a response 
should have been made) was also s i m i l a r across AI groups f o r both types 
o f l e t t e r - p a i r . 
4.5.2 Name-matching task. The mean c o r r e c t response l a t e n c i e s of each 
AI group f o r the th r e e types of l e t t e r - p a i r c l a s s i f i e d as 'the same' are 
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A I group 1 
o-oo-c A I group 2 
A I group 3 






















SHAPE - MATCHINJG r s l A M E - M A T C H I N G 
-+-
Same shape Same shape, Same name Same name Same name, 
_and s i z e — d i f f e r e n t shape_and and-shape d i f f e r e n t — 
(e.g. AA) size s i z e d i f f e r e n t shape and 
(e.g. sS) (e.g. AA) s i z e s i z e 
(e.g. sS) (e.g. Rr) 
Type o f l e t t e r - p a i r 
Figure 4-b. Mean c o r r e c t response l a t e n c i e s f o r the d i f f e r e n t types 
o f l e t t e r - p a i r c l a s s i f i e d as 'the same', as a f u n c t i o n 
o f A I group 
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shown i n Table 4-b and Figure 4-b (see Appendix F f o r raw d a t a ) . 
Type o f Same name, shape Same name & Same name, 
l e t t e r - p a i r : & s i z e (e.g.AA) s h a p e , d i f f e r e n t d i f f e r e n t 






(sd ) % e r r e r 
493 (77) 6.1 
462 (53) 5.9 
433 (59) 5.2 
(sd)% e r r o r (sd)% e r r o r 
525 (79) 7.3 661 (109) 9.9 
505 (64) 7.3 626 ( 94) 9.4 
481 (60) 6.8 599 (109) 9.4 
Table 4-b. Mean c o r r e c t response l a t e n c i e s (msec),standard d e v i a t i o n s and 
percentage e r r o r f o r the three types o f l e t t e r - p a i r c l a s s i f i e d as 'the 
same1 i n the name-matching t a s k , as a f u n c t i o n o f AI group. 
W i t h i n - s u b j e c t analyses across the three types o f l e t t e r - p a i r using 
the Friedman two-way a n a l y s i s o f variance by ranks showed t h a t t h e l e t t e r s 
w i t h the same name, shape and si z e were processed s i g n i f i c a n t l y f a s t e r 
than those w i t h the same name and shape but d i f f e r i n g i n s i z e , which i n 
t h e i r t u r n were processed s i g n i f i c a n t l y f a s t e r than the l e t t e r s which 
had the same name b u t were a d i f f e r e n t shape and size ( X J r = 15.52, p<.001 
f o r A I Group 1, Xa r = 17.28, p< .001 f o r A I Group 2 and X3 r = 15.52, p< ;001 
f o r A I Group 3 ) . Once again, the p a t t e r n o f response l a t e n c i e s was 
co n s i s t e n t f o r a l l s u b j e c t s . The present f i n d i n g s f o r deaf subjects 
r e p l i c a t e those o f Posner and Keele (1967), and also those o f Posner and 
M i t c h e l l (1967) f o r normally hearing i n d i v i d u a l s , although there were also 
some d i f f e r e n c e s which w i l l be mentioned l a t e r . 
U nlike the shape-matchinq„responses,—there were-some-di-ff erenees — 
between the th r e e A I Groups, as shown by the 95% confidence l i m i t s i n 
Figure 4-b. A I Group 3 processed a l l three types of l e t t e r - p a i r f a s t e r 
than A I Group 2, who i n t h e i r t u r n processed a l l the l e t t e r - p a i r s f a s t e r 
than A I Group 1. Contrary t o e x p e c t a t i o n , the i n d i v i d u a l s i n A I Group 1 
who were able t o a r t i c u l a t e d i d not match l e t t e r s by name more e f f i c i e n t l y 
than e i t h e r A I Group 2 or 3 who were less able t o a r t i c u l a t e i n t e l l i g i b l y . 
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nor was there any d i f f e r e n c e between the A I Groups, as one might p r e d i c t 
i f f i n g e r s p e l l i n g was employed f o r naming purposes by a l l the su b j e c t s . 
Possible explanations o f these unexpected f i n d i n g s w i l l be discussed i n 
the f o l l o w i n g s e c t i o n . 
The mean d i f f e r e n c e i n naming response latency between l e t t e r s t h a t 
were the same shape and s i z e and also had the same name (e.g. AA) and 
those which o n l y shared the same name b u t d i f f e r e d i n shape and s i z e 
(e.g. Rr) was c a l c u l a t e d f o r each s u b j e c t (see Appendix F ) , and averaged 
f o r each A I group. The l e t t e r - p a i r s which shared only the same name were 
matched by name s i g n i f i c a n t l y more sl o w l y than those which were also the 
same shape and s i z e by a l l three A I Groups ( t - Test f o r c o r r e l a t e d 
samples, t = 8.18, 10.62 and 8.47 f o r A I groups 1, 2 and 3 r e s p e c t i v e l y 
p < .001) . These mean d i f f e r e n c e s were s t r i k i n g l y s i m i l a r f o r a l l t h r e e 
A I groups (168 msec, 164 msec and 166 msec f o r A I Groups 1, 2 and 3 r e s p e c t i v e l y ) 
and were considerably longer than the e q u i v a l e n t f i g u r e s r e p o r t e d by Posner 
and h i s colleagues f o r hearing s u b j e c t s , which were o f the order o f 70 
t o 90 msec. So although the o v e r a l l p a t t e r n o f r e s u l t s was s i m i l a r f o r 
both deaf and hearing s u b j e c t s , the deaf i n d i v i d u a l s were s u b s t a n t i a l l y 
slower a t matching by name l e t t e r s t h a t were a d i f f e r e n t shape and s i z e 
than those t h a t were the same shape and s i z e as w e l l as having the same 
name, compared w i t h the normally-hearing subjects t e s t e d by Posner e t a l . 
As one would expect, i t took longer t o match l e t t e r s by name when th e r e 
were no v i s u a l cues o f shape and size t o help. 
The mean d i f f e r e n c e i n naming response l a t e n c y between l e t t e r s t h a t 
were the same shape and size (e.g. AA) and those which were the same shape 
but d i f f e r e d i n s i z e (e.g. sS) was also c a l c u l a t e d f o r each s u b j e c t (see 
Appendix F ) , and averaged f o r each A I Group. A l l the subjects matched 
by name the l e t t e r - p a i r s which d i f f e r e d i n s i z e but were the same shape 
s i g n i f i c a n t l y more sl o w l y than those which were the same shape and s i z e 
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( t - Test f o r c o r r e l a t e d samples, t =4.98, 7.02,and 6.38 f o r AI Groups 1, 2 
and 3 r e s p e c t i v e l y , p < . 0 0 1 ) . Again, these mean d i f f e r e n c e s were g r e a t e r 
than those r e p o r t e d by Posner and M i t c h e l l (1967) f o r normally-hearing 
su b j e c t s . Whereas i n the l a t t e r study they r e p o r t e d an average 19 msec 
d i f f e r e n c e , the equ i v a l e n t f i g u r e s i n the present experiment were 32 msec, 
43 msec and 48 msec f o r A I groups 1, 2 and 3 r e s p e c t i v e l y . 
The o v e r a l l e r r o r r a t e was s l i g h t l y g r e a t e r f o r the name-matching 
than the shape-matching task: 7.1%, 7.2% and 6.5% f o r A I Groups 1,2 and 
3 r e s p e c t i v e l y . A I Group 1 made 7.1% ' f a l s e positives', A I Group 2, 7.6% 
and A I Group 3, 6.9%, there being no d i f f e r e n c e between the A I Groups. 
As i n the shape-matching t a s k , the m a j o r i t y o f these ' f a l s e p o s i t i v e s ' 
tended t o be f a s t , premature responses. The percentages o f ' f a l s e 
n e g a t i v e 1 type e r r o r are shown i n Table 4-b, and these d i f f e r e d not between 
A I groups b u t across the d i f f e r e n t types o f l e t t e r - p a i r , and seemed t o 
m i r r o r the RT data. 
A d i r e c t comparison o f response l a t e n c y data •from the name- and shape 
matching tasks was also p o s s i b l e since two o f the types o f l e t t e r - p a i r 
used were i d e n t i c a l f o r both tasks, namely the 64 l e t t e r - p a i r s which had 
the same name^ shape and s i z e , and the 16 l e t t e r - p a i r s which shared the 
same name and shape but d i f f e r e d i n s i z e . Posner and M i t c h e l l (1967) 
reported an average d i f f e r e n c e o f 24 msec between processing the same 
l e t t e r - p a i r s using Level 1 ('physical i d e n t i t y ' ) and Level 2 ('name i d e n t i t y " ) 
i n s t f u c t l b h s - i n favour bf~~f¥ster processing a t the former l e v e l . S i m i l a r l y , 
the response latency data o f the deaf subjects c l e a r l y showed t h a t the 
d i f f e r e n t task i n s t r u c t i o n s employed i n the present experiment ( i . e . matching 
by shape or by name) also l e d t o d i f f e r e n c e s i n RT. As can be seen from 
the mean c o r r e c t response l a t e n c i e s shown i n Figure 4-c, the e f f e c t o f the 
d i f f e r e n t i n s t r u c t i o n s d i f f e r e d according t o AI group, and these are 




















A I Group 1 
? 
AI Group 2 AI Group 3 
Same shape Same shape Same shape 
and s i z e Same and s i z e Same shape/and s i z e Same shape 
(e.g.AA) shape, (e.g.AA) d i f f e r e n t (e.g.AA) d i f f e r e n t 
d i f f e r e n t s i z e s i z e 
s i z e (e.g. sS) (e.g. sS) 
(eTTJT sS) : — 
Type o f l e t t e r - p a i r 
Figure 4-c. A comparison of the speed o f matching by shape and by 
name the d i f f e r e n t types o f l e t t e r - p a i r , as a f u n c t i o n 
o f A I group. 
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Type o f l e t t e r - Same name, shape and Same name and shape, 
p a i r : s i z e d i f f e r e n t s i z e 
A I Group 1 Shape-matching f a s t e r than name-matching 
responses 
Mean Mean 
d i f f e r e n c e = 58 msec d i f f e r e n c e = 46 msec 
t = 5 .1 , p<.001 t = 3 .4 , p< . 0 1 
A I Group 2' Shape-matching f a s t e r than name-matching 
responses 
Mean Mean 
d i f f e r e n c e = 17'msec d i f f e r e n c e = 11 msec 
t = 1.9, n.s. t = 1.2,n.s. 
AI Group 3 Name-matching f a s t e r than shape-matching 
responses 
Mean Mean 
d i f f e r e n c e = 4 msec d i f f e r e n c e = 2 msec 
t = 0 . 3 , n.s. t = 0 . 2 , n.s. 
Posner and M i t c h e l l (1967) Shape-matches f a s t e r than name-matches 
Mean d i f f e r e n c e = 24 msec. 
Table 4-c. A comparison between the mean c o r r e c t response l a t e n c i e s o f the 
shape- and name-matching ta s k s , as a f u n c t i o n o f A I Group. 
The sub j e c t s i n A I Group 1 matched both types o f l e t t e r - p a i r s i g n i f i c a n t l y 
f a s t e r by shape than by name, and the mean d i f f e r e n c e was considerably 
g r e a t e r than t h a t r e p o r t e d by Posner and M i t c h e l l (1967). A I Group 2 showed 
a s i m i l a r t r e n d although the mean d i f f e r e n c e s were smaller and non s i g n i f i c a n t . 
The mean d i f f e r e n c e s o f A I Group 3 were also n o n - s i g n i f i c a n t and the name 
matches were a c t u a l l y s l i g h t l y f a s t e r on average than the shape matches, 
thus d i f f e r i n g from the other two A l Groups. 
These group d i f f e r e n c e s were s t u d i e d i n gr e a t e r d e t a i l f o r they 
obscured some f a i r l y marked i n d i v i d u a l d i f f e r e n c e s w i t h i n the groups 
(see Appendix F f o r i n d i v i d u a l subject's d a t a ) . There was considerable 
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u n i f o r m i t y w i t h i n A I Group 1 - o f the 24 comparisons between name and 
shape-matches f o r the two types o f l e t t e r - p a i r , 20 o f the name matches 
were slower than the shape-matches. This was not so f o r AI Group 2 where 
9 o f the 24 comparisons were c o n t r a r y t o the o v e r a l l group t r e n d , the 
d i f f e r e n c e s being however, f a i r l y small and ranging between 2 and 31 msec 
only. On the ot h e r hand, the r e s u l t s from A I Group 3 were not c l e a r - c u t . 
These i n d i v i d u a l s were not able t o match l e t t e r s e q u a l l y w e l l using name 
and shape cues as the group r e s u l t s would suggest, b u t i n s t e a d some 
i n d i v i d u a l s were able t o match f a s t e r by shape, w h i l s t o thers were f a s t e r 
using name responses. Name-matching was f a s t e r than matching by shape i n 
15 o f the 24 comparisons, which i s opposite t o the f i n d i n g s o f Posner 
and M i t c h e l l (1967) f o r normally-hearing s u b j e c t s , and also those o f 
AI Group 1. The remaining 9 comparisons were i n the opposite d i r e c t i o n , 
b ut u n l i k e A I Group 2, the magnitude of the d i f f e r e n c e s was e q u a l l y g r e a t 
i n b oth d i r e c t i o n s , thereby c a n c e l l i n g each other out i n the group data. 
The i n d i v i d u a l s i n A I Group 3 would appear t o be employing d i f f e r e n t 
s t r a t e g i e s - some seeming t o p r e f e r t o use name responses, others shape 
cues. 
4.6 Discussion. 
I n general the r e s u l t s from both the shape- and name-matching tasks 
were s i m i l a r t o those r e p o r t e d by both Posner and M i t c h e l l (1967) and 
Posner and Keele (1967). The d i f f e r e n t i n s t r u c t i o n s f o r matching 
re s u l t e d _ i n ^ f a i r l y — c o n s i s t e n t - d i f f e r e n c e s — ^ i n — t h e - a m o u n f e o f ti m e - r e q u i r e d 
t o process the d i f f e r e n t types o f l e t t e r - p a i r . From t h e i r f i n d i n g s , Posner 
and M i t c h e l l (1967) i n f e r r e d t h a t t h e r e were two 'nodes of processing' 
i n a d d i t i o n t o the two l e v e l s of i n s t r u c t i o n (Level 1 based on 'physical 
i d e n t i t y ' and Level 2 based on 'name i d e n t i t y " ) . They p o s t u l a t e d t h a t the 
f i r s t node o f processing was based on 'physical i d e n t i t y ' , and the second 
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node on 'name i d e n t i t y ' . With L e v e l 1 i n s t r u c t i o n s t h e r e f o r e , only the 
f i r s t node of p r o c e s s i n g was n e c e s s a r y i n order to c l a s s i f y a p a i r of s t i m u l i 
as 'same' or ' d i f f e r e n t ' . However, w i t h L e v e l 2 i n s t r u c t i o n s i t was 
n e c e s s a r y to t e s t a t Node 2 i n a d d i t i o n to Node 1 before a p a i r of l e t t e r s 
c o u l d be c l a s s i f i e d . 
For the p r e s e n t study, the main i n t e r e s t of the work of Posner and 
h i s c o l l e a g u e s l i e s i n the experimental technique which they developed 
to study v i s u a l and name matching behaviour i n the l a b o r a t o r y . T h i s 
technique was a p p l i e d to the problem o f i n v e s t i g a t i n g i n d i v i d u a l d i f f e r e n c e s , 
w i t h i n a s m a l l sample o f p r e l i n g u a l l y deaf s u b j e c t s , i n a b i l i t y to match 
l e t t e r s e i t h e r by shape, or by name, as a f u n c t i o n of a b i l i t y to a r t i c u l a t e 
i n t e l l i g i b l y . Consequently, d i s c u s s i o n of the r e s u l t s of the p r e s e n t 
experiment w i l l provide no a d d i t i o n a l i n s i g h t i n t o the model o f v i s u a l 
p r o c e s s i n g advanced b y l b s n e r e t a l . , but i n s t e a d w i l l c o n c e n t r a t e on the 
p a r t i c u l a r aim o f i n v e s t i g a t i n g p o s s i b l e d i f f e r e n c e s between the AI Groups. 
The f i n d i n g o f no d i f f e r e n c e between the t h r e e AI groups i n t h e i r 
speed o f p r o c e s s i n g p a i r s of l e t t e r s u s i n g shape cues was to be expected 
i n a sample of s u b j e c t s , who, by the v e r y nature of t h e i r handicap, a r e 
f o r c e d t o r e l y h e a v i l y on v i s u a l cues. The f a c t t h a t t h e r e was no 
a b s o l u t e d i f f e r e n c e between the groups was a l s o r e a s s u r i n g , s i n c e i t 
makes i t l e s s l i k e l y t h a t subsequent d i f f e r e n c e s may be e x p l a i n e d by 
i n h e r e n t group d i f f e r e n c e s , thereby making a b i l i t y to a r t i c u l a t e more 
p l a u s i b l e as an e x p l a n a t i o n of the d i f f e r e n c e s i n name-matching performance. 
The c o n s i s t e n t d i f f e r e n c e s i n RT suggest t h a t v i s u a l p r o c e s s i n g ' i s a f f e c t e d 
by s i z e d i f f e r e n c e s as w e l l as by the a c t u a l p h y s i c a l shape of the s t i m u l i 
(the use of ' p h y s i c a l i d e n t i t y ' f o r matching by Posner and M i t c h e l l (1967) 
r a t h e r than the shape-matching c r i t e r i o n used here, d i d not a l l o w the 
e a r l i e r i n v e s t i g a t o r s to make such an o b s e r v a t i o n ) . When l e t t e r s w i t h i n 
a p a i r were the same shape, but d i f f e r e d i n s i z e , the v i s u a l matching p r o c e s s 
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was s i g n i f i c a n t l y slower compared w i t h l e t t e r s o f i d e n t i c a l shape and s i z e . 
Thus, the v i s u a l a t t r i b u t e s o f both shape and s i z e would appear t o be 
important i n the v i s u a l processing o f p a i r s o f s t i m u l i , even o f those as 
f a m i l i a r as alphabet l e t t e r s . 
I n the name-matching t a s k , the f a i l u r e o f A I Group 1 t o name the 
l e t t e r s f a s t e r than the other two groups i s not easy t o e x p l a i n unless 
one assumes t h a t manual naming responses were employed by those deaf 
subjects unable t o a r t i c u l a t e letter-names. Since a r t i c u l a t i o n of the 
letter-names was stressed t o each sub j e c t a t the beginning o f the task, 
i t i s h i g h l y l i k e l y t h a t the deaf subjects would employ the a r t i c u l a t e d 
letter-names i f they p o s s i b l y could. This may also h e l p t o e x p l a i n why 
i n d i v i d u a l s i n A I Group 1 'opted' t o use a s t r a t e g y t h a t was p o s s i b l y not 
the o p t i m a l one, given t h a t they too were able t o use f i n g e r s p e l l i n g as 
competently as any o f the other deaf s u b j e c t s , i n c l u d i n g the i n d i v i d u a l s 
i n A I Group 3 who obviously had less 'choice'. Possibly,the sheer amount 
of e f f o r t necessary f o r a deaf person t o produce an a r t i c u l a t o r y naming 
response was responsible f o r the slower processing. Whatever the reason, 
the deaf subjects able t o a r t i c u l a t e the letter-names took the longest 
time t o match the l e t t e r s by name. 
Int h e shape-matching t a s k , i t was found t h a t v i s u a l aspects a f f e c t e d 
speed o f v i s u a l processing. S i m i l a r l y , the v i s u a l aspects of the l e t t e r s 
also appeared t o a f f e c t speed o f name-matching decisions - the g r e a t e r the 
_ v i s u a l " s i m l a ^ " t y " _ ( s h a p e ^ h ^ ^ i ^ e ) — b e t w e e n the " l e t t e r s w i t h i n a p a i r , the 
f a s t e r they were named. This f i n d i n g r e p l i c a t e s the e a r l i e r r e s u l t s o f 
Posner and Keele (1967), Posner and M i t c h e l l (1967) and Posner e t a l . (1969), 
and lends support t o the suggestion t h a t there are two nodes o f processing 
w i t h Level 2 i n s t r u c t i o n s (based on name i d e n t i t y ) . 
The absolute d i f f e r e n c e s i n RT between the three A I Groups across 
the t h r e e d i f f e r e n t types o f l e t t e r - p a i r have already been discussed. Using 
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the mean RT f o r matching by name l e t t e r - p a i r s w i t h the same name, shape 
and s i z e as a b a s e l i n e , however, and employing a s u b t r a c t i v e technique, 
revealed some i n t e r e s t i n g s i m i l a r i t i e s between the A I Groups. When the 
bas e l i n e RT was subtracted from the mean RT f o r the l e t t e r - p a i r s which 
shared only t h e i r name i n common f o r each of the AI Groups, the r e l a t i v e 
d i f f e r e n c e s i n speed o f naming ( i . e . the amount o f a d d i t i o n a l time r e q u i r e d 
t o match l e t t e r s which share the same name only compared w i t h those sharing 
the same shape and size) between the three AI Groups were zero. There 
was no d i f f e r e n c e i n the amount of a d d i t i o n a l time necessary t o respond 
'same' t o l e t t e r - p a i r s sharing only the same name, whether the naming 
response used be a r t i c u l a t o r y o r k i n a e s t h e t i c . Therefore, whatever the 
cause o f the o v e r a l l slower name matches o f A I Group 1, i t a f f e c t e d a l l 
t h r e e types o f l e t t e r - p a i r s i m i l a r l y , i r r e s p e c t i v e o f the degree o f v i s u a l 
s i m i l a r i t y o f the l e t t e r s . Under these circumstances i t would seem 
f a i r l y reasonable t o suggest t h a t the d i f f e r e n t i a l amounts of time t h a t 
are l i k e l y t o be r e q u i r e d t o produce the two d i f f e r e n t naming responses -
a r t i c u l a t o r y and k i n a e s t h e t i c - by the deaf subjects was responsible f o r 
the absolute RT l e v e l s . 
The r e l a t i v e d i f f e r e n c e s i n speed o f naming r e f e r r e d t o i n the 
previous paragraph which were s i m i l a r f o r a l l three A I Groups were very 
l a r g e (approximately 160 msec o r about o n e - t h i r d o f the associated mean RTs) 
compared w i t h e q u i v a l e n t f i g u r e s p r e v i o u s l y reported w i t h normally 
hearing subjects - 70 msec (Posner and M i t c h e l l , 1967), 80 msec (Posner 
and Keele, 1967) and 90 msec (Posner e t a l . , 1969). The mean d i f f e r e n c e s 
i n response latency between the l e t t e r s t h a t were the same shape but a 
d i f f e r e n t s i z e presented a s i m i l a r p i c t u r e . Once again, the mean d i f f e r e n c e s 
were g r e a t e r than reported f o r normally hearing s u b j e c t s . 
One might t e n t a t i v e l y suggest t h a t the deaf subjects were unable t o 
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name l e t t e r - s t i m u l i as e f f i c i e n t l y as the normally-hearing subjects when 
name i d e n t i t y was a l l t h a t t h e re was i n common between the l e t t e r s o f a 
p a i r , and when there were no a d d i t i o n a l shape or s i z e a t t r i b u t e s t o a i d 
thje l e t t e r - m a t c h i n g d e c i s i o n . However, before such a conclusion may be 
drawn w i t h any k i n d o f c e r t a i n t y , two po s s i b l e confounding v a r i a b l e s need 
t o be considered and t e s t e d . The most obvious d i f f e r e n c e s between the 
deaf subjects used i n the present experiment and the hearing subjects 
t e s t e d by Posner and colleagues, was the age f a c t o r - the l a t t e r i n d i v i d u a l s 
were a l l U n i v e r s i t y students and were t h e r e f o r e between 3. and 6 years o l d e r . 
Age may, i n f a c t , not be a c r i t i c a l f a c t o r , but since name responses are 
based on learned correspondences, age i s almost c e r t a i n l y important a t 
e a r l i e r stages i n development, and one would need t h e r e f o r e t o discover 
where t h e asymptote occurs and age ceases t o be o f importance. I t would 
also be necessary t o i n v e s t i g a t e whether these l a r g e d i f f e r e n c e s p e r s i s t 
w i t h p r a c t i c e * f o r although there was l i t t l e evidence o f p r a c t i c e e f f e c t s 
w i t h i n e i t h e r o f the t e s t sessions o f the present experiment, i t would 
be i n t e r e s t i n g t o discover whether, w i t h more extensive p r a c t i c e on 
successive days (which was the case i n the study by Posner and M i t c h e l l , 1967), 
the deaf subjects s t i l l appear t o be slower a t naming alphabet l e t t e r s 
presented v i s u a l l y i n a l e t t e r - m a t c h i n g task. 
Ppsner and M i t c h e l l (1967) r e p o r t e d t h a t the 'physical i d e n t i t y ' 
matches were f a s t e r than the 'name i d e n t i t y ' matches f o r normally hearing 
s u b j e c t s . A s i m i l a r comparison, using the shape-matching RTs as a base-
l i n e f o r the name-matching RTs, was c a r r i e d o u t f o r the deaf s u b j e c t s , 
and produced some i n t e r e s t i n g and unexpected f i n d i n g s . The i n d i v i d u a l s 
i n AI Group 1 presented the most c o n s i s t e n t r e s u l t s which, although the 
d i f f e r e n c e s were l a r g e r than those reported f o r normally hearing s u b j e c t s , 
were s i m i l a r o v e r a l l t o the p a t t e r n o f f i n d i n g s o f Posner and M i t c h e l l (1967). 
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Both the normally hearing subjects and the deaf i n d i v i d u a l s i n AI Group 1 
( i . e . the most a r t i c u l a t e o f the present deaf population) matched the l e t t e r -
p a i r s w i t h the same name, shape and s i z e , and also those o f the same name 
and shape, but d i f f e r i n g i n s i z e , f a s t e r by shape, than by name. As has 
been discussed b e f o r e , the latency o f the naming responses o f the deaf 
subjects i n AI Group 1 was once again considerably longer than t h a t o f 
normally hearing s u b j e c t s , suggesting t h a t although able t o produce 
r e l a t i v e l y i n t e l l i g i b l e speech sounds, these deaf i n d i v i d u a l s were s t i l l 
not able t o produce and u t i l i s e v e r b a l naming responses as e f f i c i e n t l y 
as normally hearing i n d i v i d u a l s . 
Meanwhile, the r e s u l t s f o r A I Groups 2 and 3 are considerably less 
s t r a i g h t forward and are i n c r e a s i n g l y d i f f e r e n t from the general p a t t e r n 
of f i n d i n g s f o r normally hearing i n d i v i d u a l s . I t would appear t h a t as 
a b i l i t y t o a r t i c u l a t e i n t e l l i g i b l y decreases, and consequently one assumes 
the a b i l i t y t o u t i l i s e a r t i c u l a t o r y naming responses, the p a t t e r n o f 
r e s u l t s deviates i n c r e a s i n g l y from f a s t e r responses f o r shape-matching 
than f o r matching by name. U n f o r t u n a t e l y , Posner and M i t c h e l l (1967) do 
not provide any i n f o r m a t i o n regarding i n d i v i d u a l d i f f e r e n c e s i n response 
p a t t e r n s t h a t may be concealed by the mean group d i f f e r e n c e s of 24 msecs 
i n favour o f f a s t e r processing by shape than by name, o f the l e t t e r - p a i r s 
which were the same name, shape and s i z e . There was no s i g n i f i c a n t 
d i f f e r e n c e i n the mean RTs o f A I Groups 2 or 3 i n a b i l i t y t o use shape or 
name cues f o r matching lej t t e r s . , Since—the-shape=mafeehing—responses-of — 
a l l three A I Groups were so s i m i l a r , these r e s u l t s would seem t o suggest 
t h a t these deaf i n d i v i d u a l s were able t o name the alphabet l e t t e r s r e l a t i v e l y 
f a s t e r than those i n AI Group 1, which i s i n f a c t q u i t e possible f o r those 
reasons already discussed, v i z . the e f f o r t r e q u i r e d and the pos s i b l e use 
of non-optimal s t r a t e g i e s . The explanation o f the f i n d i n g s i s not however 
as simple as t h a t , owing t o the lack o f consistency between i n d i v i d u a l s 
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w i t h i n the groups. I n AI Group 2, three o f the 12 subjects matched both 
types o f l e t t e r - p a i r f a s t e r by name than by shape ( u n l i k e the normally 
hearing s u b j e c t s ) , and f o r h a l f of the subjects i n A I Group 3 , i . e . 6 , the 
same was t r u e . Thus, 11 i n d i v i d u a l s i n AI Group 1, 9 from AI Group 2, and 
6 from AI Group 3 processed the l e t t e r - p a i r s f a s t e r by shape than by name, 
as d i d the normally hearing s u b j e c t s , w h i l s t the mean responses of the 
remaining subjects i n each o f the groups were i n the opposite d i r e c t i o n . 
I t i s not easy t o e x p l a i n these apparent d i f f e r e n c e s i n absolute speed 
of processing. C e r t a i n l y i t would appear h i g h l y u n l i k e l y t h a t d i f f e r e n t 
c o g n i t i v e s t r a t e g i e s were being employed by d i f f e r e n t i n d i v i d u a l s , since 
the improbable outcome o f such a suggestion would be t h a t those i n d i v i d u a l s 
who matched l e t t e r s f a s t e r by name than by the v i s u a l a t t r i b u t e s of shape 
and s i z e were able t o by-pass the stage o f v i s u a l i d e n t i f i c a t i o n i n the 
naming process! The f i n d i n g discussed e a r l i e r , namely t h a t r e l a t i v e speed 
of the naming responses was determined by the degree o f v i s u a l s i m i l a r i t y 
(shape and s i z e ) , would also make the foregoing suggestion u n l i k e l y . Some 
a l t e r n a t i v e e x planation, p o s s i b l y r e l a t e d t o ' e x t e r n a l ' f a c t o r s i n the 
experimental procedure, had t h e r e f o r e t o be sought. Close s c r u t i n y of the 
data f i n a l l y revealed a r e l a t i o n s h i p between the absolute l e v e l of RTs 
and amount of p r a c t i c e i n the form o f previous t e s t i n g . Although there 
was l i t t l e evidence o f the e f f e c t o f p r a c t i c e w i t h i n the t r i a l s o f 
i n d i v i d u a l t e s t sessions, there was evidence t h a t the RTs of whichever 
t e s t was performed during the second t e s t session v/ere f a s t e r , i r r e s p e c t i v e 
o f the nature of the matching task. F a m i l i a r i t y w i t h the experimental 
set-up and w i t h procedural and response requirements seemed t o make a 
s u b s t a n t i a l d i f f e r e n c e throughout the second t e s t session t o absolute 
speed o f responses. Therefore the s i x subjects i n AI Group 2 and 3 v/ho 
were given the name-matching task a f t e r the shape-matching one appeared 
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to be using name cues f a s t e r than shape cues, when i n r e a l i t y i t was 
the p o i n t a t which the task occurred i n the t e s t programme that, was the 
c r i t i c a l f e a t u r e . A s i m i l a r but less pronounced e f f e c t was also observed 
f o r AI Group 1 - the s i x i n d i v i d u a l s who d i d the name-matching task second, 
appeared t o be naming the l e t t e r - p a i r s r e l a t i v e l y f a s t e r , i . e . the mean 
d i f f e r e n c e between name and shape-matching was reduced, compared w i t h the 
remaining subjects who s t a r t e d w i t h the name-matching task, and f o r whom 
the mean d i f f e r e n c e s between name and shape-matching responses were 
greater. 
The above f i n d i n g s c l e a r l y i l l u s t r a t e , as was stressed e a r l i e r , the 
f a c t t h a t absolute comparisons i n terms o f processing speed are less 
i n f o r m a t i v e than r e l a t i v e l e v e l s , and may even be misleading. A l l the 
previous comparisons t h a t have been made and discussed have been based on 
data from w i t h i n a task, and mainly concerned w i t h r e l a t i v e p a t t e r n s of 
response r a t h e r than absolute l e v e l s o f processing i n terms o f response 
speed. The e f f e c t of p r a c t i c e i s also demonstrated - not only does the 
experimenter need t o be aware o f pos s i b l e e f f e c t s o f p r a c t i c e w i t h i n a 
s i n g l e t e s t session, but also between t e s t sessions. The design of the 
present experiment allowed u s e f u l comparisons o f response p a t t e r n s to be 
made, but , as a r e s u l t of unexpected carry-over between experimental 
t e s t sessions, v a l i d and meaningful comparisons of absolute RTs across 
the two sessions were not po s s i b l e . I n f u t u r e , name and shape-matching 
t r i a l s should b e - e i t h e r randomly d i s t r i b u t e d or i n b l o c k s , and t e s t e d 
w i t h i n a s i n g l e session, r a t h e r than i n two separate experimental sessions. 
I n the f o l l o w i n g experiment name-matching t r i a l s alone were f u r t h e r 
i n v e s t i g a t e d since, as one would expect, i t was name-matching behaviour 
t h a t d i f f e r e n t i a t e d the AI Groups, thereby making i t unnecessary t o include 
both kinds of t r i a l w i t h i n a s i n g l e t e s t session, as discussed i n the 
preceding paragraph. Instead of presenting the two l e t t e r s o f each p a i r 
simultaneously, as i n the previous experiment, the two l e t t e r s o f a p a i r 
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(L^ and L^) were presented w i t h a 2-second i n t e r v a l between them. This 
procedure was f i r s t employed by Posner and Keele (1967), and subsequently 
used by Posner, Boies, Eichelman and Taylor (1969). i n the e a r l i e r study, 
the i n t e r - s t i m u l u s i n t e r v a l ( I S I ) was v a r i e d between 0 and 1.5 seconds, 
t e s t i n g a t 0, 0.5, 1.0 and 1.5 second i n t e r v a l s , w h i l s t i n the l a t t e r study 
a 2.0 second i n t e r v a l was also i n c l u d e d . I n both experiments i t was found 
t h a t as the I S I increased i n d u r a t i o n , t here was a decreasing mean d i f f e r e n c e 
between the 'phys i c a l ' and t h e name-match RTs. At 2 seconds, Posner e t a l . 
(1969) r e p o r t e d t h a t the mean d i f f e r e n c e between 'phy s i c a l ' and name-
matches was not s i g n i f i c a n t and was on l y about 15 msec. The advantage o f 
matching using v i s u a l over name cues appears t o be l o s t a f t e r about 1.5 seconds 
delay - thename code has presumably increased i n e f f i c i e n c y w i t h the 
i n t r o d u c t i o n o f a time i n t e r v a l and has t h e r e f o r e been used i n preference 
t o the v i s u a l t r a c e . Experiment 3 i s a p a r t i a l r e p l i c a t i o n , using deaf 
s u b j e c t s , o f the 2-second I S I c o n d i t i o n employed by Posner e t a l . (1969) i n 
an attempt t o discover whether the name code becomes as e f f i c i e n t over a 
2-second i n t e r v a l as i n the case of normally-hearing s u b j e c t s , w i t h the 
r e s u l t t h a t i t i s used i n preference t o shape coding. 
I n the f i r s t two experiments a l l three AI Groups, w i t h a r t i c u l a t o r y 
i n t e l l i g i b i l i t y ranging over a continuum from good, through average t o poor, 
were i n v e s t i g a t e d . I n Experiment 2, i t was the 'extreme' groups, i . e . 
AI Group 1 and 3, whose RTs were most s i m i l a r on the shape-matching task and 
most d i f f e r e n t on the name-matching task. I t was t h e r e f o r e f e l t t o be most 
p r o f i t a b l e t o fo l l o w - u p i n a t h i r d experiment these two A I groups, thereby 
i s o l a t i n g the e f f e c t o f the independent v a r i a b l e - a b i l i t y t o a r t i c u l a t e -
and thus the 'intermediate' group was omi t t e d . I n c o r r e l a t i o n a l - t y p e analyses 
of the k i n d used i n Experiment 1, the f u l l range of AI scores ( i n c o r p o r a t i n g 
A I Group 2) adds weight t o the f i n d i n g s . However, i n group comparisons o f 
the type employed i n Experiment 2, and which w i l l also be used i n the 
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f o l l o w i n g two experiments, the i n c l u s i o n of a group o f subjects i n the middle 
of the range i s less u s e f u l . I n f a c t AI Group 2 would be i n t e r e s t i n g 
as a study i n t h e i r own r i g h t t o discover whether i n d i v i d u a l s who are unable 
t o a r t i c u l a t e i n t e l l i g i b l y are s t i l l able t o use t h e i r utterances as 
symbolic mediators i n c o g n i t i v e f u n c t i o n i n g . 
Experiment 3: An i n v e s t i g a t i o n o f a b i l i t y t o use name codes over an i n t e r v a l 
o f 2 seconds i n a v i s u a l l e t t e r - m a t c h i n g task. 
I n t h i s experiment e x a c t l y the same design and procedure was used as f o r 
the name-matching task o f Experiment 2; the only change was the i n t r o d u c t i o n 
o f a delay o f two seconds between p r e s e n t a t i o n of and L^ , n e c e s s i t a t i n g 
the use o f a t h r e e - f i e l d tachistoscope i n place o f the t w o - f i e l d model 
p r e v i o u s l y employed. The aim o f the experiment was t o compare the a b i l i t y 
o f the two extreme AI Groups, i . e . the good and the poor a r t i c u l a t o r s , t o 
match by name the 192 l e t t e r - p a i r s used i n the previous experiment a f t e r a 
2-second delay. 
4.7 Hypotheses. . 
I t was hypothesised t h a t : 1) Unlike therame-matching task o f Experiment 
2, there would be no d i f f e r e n c e between AI Group 1 and 3 i n t h e i r speed o f 
processing the d i f f e r e n t types o f l e t t e r - p a i r by name, since the 2-second 
I S I would allow s u f f i c i e n t time f o r a l l the subjects t o name by whichever 
means they chose - a r t i c u l a t o r y o r manual - and should t h e r e f o r e adequately 
compensate f o r p o s s i b l e p r o d u c t i o n d i f f i c u l t i e s o f AI Group 1. 
2) The f i n d i n g s o f Posner e t a l . (1969) f o r normally hearing subjects would 
be r e p l i c a t e d w i t h deaf subjects and no d i f f e r e n c e would be found between 
the mean c o r r e c t response l a t e n c i e s f o r the three types o f l e t t e r - p a i r sharing 
the same name, but d i f f e r i n g i n shape and s i z e . The e a r l i e r advantage o f 
v i s u a l cues would be outweighed by the increased e f f i c i e n c y o f the name 
code developing over the 2-second i n t e r v a l between p r e s e n t a t i o n of the f i r s t 
and second l e t t e r s o f each p a i r . 
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4.8 Method . 
4.8.1 Subjects; The same 12 i n d i v i d u a l s from AI Groups 1 and 3 who were 
t e s t e d i n the previous experiment were also used as subjects i n the present 
experiment. A l l the subjects t h e r e f o r e had the same amount o f experience 
and p r a c t i c e on RT experiments,and a l l had completed the same se t of t e s t 
t r i a l s f o r the name- and shape-matching tasks o f Experiment 2. 
4.8.2 Apparatus and s t i m u l i used. An E l e c t r o n i c s Developments standard 
t h r e e - f i e l d tachistoscope was used t o present the two stimulus cards o f each 
t r i a l t o the su b j e c t s . The same m i l l i s e c o n d t i m e r and hand-held response 
switch were arranged and connected t o the tachistoscope as f o r Experiment 2. 
The same set o f 192 l e t t e r - p a i r s used f o r the name-matching task o f 
Experiment 2 was presented i n t h i s experiment. I n d i v i d u a l l e t t e r s were 
i n the same s c r i p t as f o r Experiments 1 and 2, (L e t r a s e t Futura Medium 72 
p o i n t , Sheet 110 f o r upper-case and Sheet 111 f o r lower-case l e t t e r s ) . 
They were p r i n t e d a t the p o i n t o f c e n t r a l f i x a t i o n onto tachistoscope cards 
(20.5 cm x 10 cm). Instead o f making up the e n t i r e s e t o f stimulus 
cards necessary f o r the 192 t e s t t r i a l s , as was done f o r the previous 
experiment, a pool o f cards was used t o create the 64 d i f f e r e n t sequences o f 
l e t t e r s t h a t were r e q u i r e d . Thus, each o f the 8 l e t t e r - f o r m s ( i . e . A, <X, R, 
r , S, s, V and v) t h a t were needed was p r i n t e d c e n t r a l l y onto 10 stimulus 
cards, and these 80 cards then formed the pool from which the c o r r e c t 
sequences o f l e t t e r s were drawn. 
4.8.3 Design and procedure. The basic design and procedure o f the previous 
name-matching task was repeated i n the present experiment. Channel 1 of the 
tachistoscope was used t o present a blank i l l u m i n a t e d f i e l d w i t h a c e n t r a l 
f i x a t i o n p o i n t (the same black s t a r as b e f o r e ) . The subjects were r e q u i r e d 
t o f i x a t e on t h i s s t a r a f t e r the v i s u a l 'ready' s i g n a l u n t i l (the MS 
or memory stimulus) was presented i n Channel 2 f o r 100msec. Immediately 
f o l l o w i n g L , the blank f i e l d was again i l l u m i n a t e d f o r 2 seconds fo l l o w e d 
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Figure 4-d. A schematic diagram f o r making a response i n 
the v i s u a l l e t t e r - m a t c h i n g task (Experiment 3) 
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by (the CS or comparison stimulus) presented f o r 100 msec i n Channel 3 
(see Figure 4-d). As before,no response was re q u i r e d a f t e r , but when both 
the MS and CS had the same name the subjects were re q u i r e d t o make a push-
button response, and otherwise, when the two l e t t e r s d i d not have the same 
name, t o make no response. Each s u b j e c t began the experiment w i t h a f u r t h e r 
set o f 24 p r a c t i c e t r i a l s , s i m i l a r t o , b u t not i d e n t i c a l w i t h , the t e s t 
t r i a l s . The t e s t session l a s t e d between 50 minutes and one hour, and was 
d i v i d e d i n t o 6 blocks o f 32 t r i a l s , each separated by a sho r t r e s t p e r i o d . 
The order of p r e s e n t a t i o n o f the l e t t e r - p a i r s was determined by randomly 
s e l e c t i n g stimulus cards from the set o f 192 prepared f o r the name-matching 
task i n Experiment 2 on each o f which was p r i n t e d a p a i r o f l e t t e r s , which 
was subsequently assembled using the two appr o p r i a t e stimulus cards from the 
pool prepared f o r the present experiment. As b e f o r e , s e l e c t i o n was random 
w i t h two c o n s t r a i n t s - t h a t t h e re were the same number of 'same' and ' d i f f e r e n t ' 
t r i a l s w i t h i n each block o f t r i a l s , and t h a t no more than f o u r t r i a l s 
were presented i n succession where the c o r r e c t response was a r e p e t i t i o n 
of a p a r t i c u l a r response. 
The RT was recorded t o the nearest m i l l i s e c o n d by the experimenter 
f o r each c o r r e c t 'same' response. Concerning the e r r o r s , a note was made 
of (1) the RT o f ' f a l s e p o s i t i v e s ' and where they occurred; and (2) the 
number o f ' f a l s e negatives' and where they occurred. 
4.9 Results. 
As f o r Experiment 2*--the mean c o r r e c t response latency was~ c a l c u l a t e d 
f o r each of the th r e e types o f l e t t e r - p a i r ( i . e . those sharing the same name, 
shape and s i z e ; those sharing the same name and shape b u t d i f f e r i n g i n 
s i z e ; and those sharing only the same name and d i f f e r i n g i n shape and size) 
f o r each i n d i v i d u a l subject (see Appendix G), and f o r the two A I Groups (see 
Table 4-d and Figure 4-e). There were again r e l a t i v e l y l a r g e d i f f e r e n c e s i n 
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types o f l e t t e r - p a i r c l a s s i f i e d as 'the same' i n 
a name-matching task using a 2-second I S I , as a 
f u n c t i o n o f AI group. 
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i n Table 4-d demonstrate, however the o v e r a l l p a t t e r n of r e s u l t s was 
f a i r l y c o n s i s t e n t . 
Type o f l e t t e r - Same name,shape Same name and Same name, 
p a i r : and si z e ( e . g . AA) shape, d i f f e r e n t d i f f e r e n t shape 
si z e (e.g. sS) and size(e.g.Rr) 
A I Group 1 ( s d ) % e r r o r ( s d ) % e r r o r (s d ) % e r r o r 
1 286 (52) 4.2 314 (69) 4.7 342 (64) 5.2 
3 281 (39) 3.6 289 (28) 4.2 331 (46) 5.2 
Table 4-d. Mean c o r r e c t response l a t e n c i e s (msec), standard d e v i a t i o n s and 
percentage e r r o r f o r the th r e e types of l e t t e r - p a i r c l a s s i f i e d as 'the same' 
i n the name-matching task w i t h a 2-second i n t e r v a l between p r e s e n t a t i o n o f 
and f o r the two A I Groups. 
As was hypothesised, the d i f f e r e n c e s between the two A I groups i n t h e i r 
mean speed o f matching the t h r e e d i f f e r e n t types o f l e t t e r - p a i r were 
considerably less than on the name-matching task i n Experiment 2 (which was 
i d e n t i c a l except f o r the use o f the 2-second I S I ) , and were not s i g n i f i c a n t 
( t - T e s t f o r independent samples, t = 0.34, p^.05 f o r the l e t t e r - p a i r s w i t h 
the same name, shape and s i z e ; t =1.21, p>.05 f o r the l e t t e r - p a i r s w i t h 
the same name and shape b u t d i f f e r i n g i n s i z e ; and t =0.48, p ^ .05 f o r the 
l e t t e r - p a i r s d i f f e r i n g i n shape and s i z e b u t w i t h the same name). 
A w i t h i n - s u b j e c t a n a l y s i s across the three types of l e t t e r - p a i r using 
the Friedman two-way a n a l y s i s o f variance by ranks showed t h a t the subjects 
i n A I Group 1 processed the l e t t e r s w i t h the same name, shape and s i z e 
s i g n i f i c a n t l y f a s t e r than those which d i f f e r e d i n s i z e o n l y , which i n t h e i r 
t u r n were processed s i g n i f i c a n t l y f a s t e r than the l e t t e r s which had only 
t h e i r name i n common and were a d i f f e r e n t shape and s i z e ( X J r = 8.8, p ^ . 0 2 ) . 
The RT data o f A I Group 3 f o r the d i f f e r e n t l e t t e r - t y p e s were analysed 
using the Wilcoxon matched-pairs signed ranks t e s t which showed t h a t there 
was no s i g n i f i c a n t d i f f e r e n c e between the mean c o r r e c t RTs f o r the l e t t e r -
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p a i r s w i t h the same name, shape and size and those w i t h the same name and 
shape b u t d i f f e r i n g i n s i z e (T = 19, p > .05), but t h a t there was a 
s i g n i f i c a n t d i f f e r e n c e between the mean c o r r e c t RTs f o r the l e t t e r - p a i r s 
w i t h the same name and shape but d i f f e r i n g i n s i z e and those w i t h the 
same name only and which d i f f e r e d i n shape and s i z e (T = 0, p <.01). 
Posner e t a l . (1969) re p o r t e d data f o r the r e l a t i v e d i f f e r e n c e s i n 
speed o f processing the p a i r s o f l e t t e r s w i t h the same name, shape and 
s i z e , and those d i f f e r i n g i n shape and s i z e w i t h only t h e i r name i n common. 
The same comparison was made f o r the deaf subjects. The mean d i f f e r e n c e 
between the above two types of l e t t e r - p a i r was c a l c u l a t e d f o r each i n d i v i d u a l 
(see Appendix G), and each A I group. Both groups o f deaf subjects processed 
the l e t t e r - p a i r s sharing o n l y the same name s i g n i f i c a n t l y more sl o w l y than 
those w i t h the same name, shape and s i z e i n common ( t - t e s t f o r c o r r e l a t e d 
samples, t = 8.53, p < „001 f o r A I Group 1 and t = 7.24, p< .001 f o r A I Group 3 ) . 
These mean d i f f e r e n c e s were s i m i l a r f o r both AI groups ( i . e . 56 msec f o r AI 
Group 1 and 51 msec f o r A I Group 3) and were q u i t e d i f f e r e n t from t h e e q i v a l e n t 
f i g u r e reported by Posner f o r normally hearing s u b j e c t s , namely a non-
s i g n i f i c a n t d i f f e r e n c e o f 13 msec. Contrary t o ex p e c t a t i o n , i t s t i l l took 
the deaf subjects longer t o match l e t t e r s by name when there were no v i s u a l 
cues o f shape and s i z e t o hel p , even w i t h a 2-second I S I . Thus, the 
hypothesis t h a t the r e s u l t s o f Posner e t a l . (1969) would be r e p l i c a t e d 
w i t h deaf subjects was not supported by the present f i n d i n g s . 
A s i m i l a r comparison, and one not made by Posner, was drawn between 
those l e t t e r s t h a t were the same name, shape and s i z e and those which 
d i f f e r e d i n s i z e only b u t had the same name and shape. The mean d i f f e r e n c e 
i n naming response latency between these two types of l e t t e r - p a i r was c a l c u l a t e d 
f o r each subject (see Appendix G), and each AI Group. The l e t t e r s d i f f e r i n g 
i n s i z e were matched s i g n i f i c a n t l y more slowly than those w i t h the same 
shape and s i z e by A I Group 1 ( t - T e s t f o r c o r r e l a t e d samples t = 4.22, p < .01, 
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but the mean d i f f e r e n c e s were not s i g n i f i c a n t f o r A I Group 3 ( t = 1.41, p?.05) 
Possible reasons why t h i s l a s t comparison should be d i f f e r e n t from the 
preceding three w i l l be discussed i n the f o l l o w i n g s e c t i o n . 
The absolute speed o f the c o r r e c t 'same name' responses was considerably 
f a s t e r i n Experiment 3 compared w i t h the RTs i n Experiment 2 - the mean 
d i f f e r e n c e s were between 150 and 300 msec f a s t e r . But, i n the l i g h t of 
the confounding e f f e c t s of p r a c t i c e t h a t are almost c e r t a i n l y i n v o l v e d 
when making such a comparison, given the method o f randomisation of the two 
t e s t sessions employed i n Experiment 2, t h i s was not pursued any f u r t h e r . 
The o v e r a l l percentage o f e r r o r s made by the 2 A I groups d i d not d i f f e r -
4.8% and 5.0% f o r A I groups 1 and 3 r e s p e c t i v e l y . Both groups made s l i g h t l y 
fewer ' f a l s e p o s i t i v e * type o f e r r o r s than i n the two previous l e t t e r -
matching tasks o f Experiment 2, presumably the r e s u l t of the a d d i t i o n a l 
p r a c t i c e . A I Group 1 made 5.2% o f ' f a l s e p o s i t i v e ' responses and A I Group 
3, 6.0% - the m a j o r i t y i n both cases being premature responses which were 
recognised almost immediately afterwards as being i n c o r r e c t responses. 
The percentages o f ' f a l s e negative' type o f e r r o r are shown i n Table 4-d. 
There was no c o n s i s t e n t d i f f e r e n c e between the two A I groups, b u t a 
small d i f f e r e n c e across the three d i f f e r e n t types o f l e t t e r - p a i r r e f l e c t i n g 
corresponding increases i n RTs. 
4.10 Discussion> 
I t was assumed t h a t when the two l e t t e r s (L^ and L^) o f each p a i r were 
presented successively, some form o f r e p r e s e n t a t i o n o f the f i r s t l e t t e r must 
be s t o r e d i n memory and used i n the comparison w i t h L^. Since the subjects 
were r e q u i r e d t o match the l e t t e r s by name, one v/ould expect a name code t o 
be s t o r e d and Used t o compare and L^. With the i n t r o d u c t i o n of a 2-second 
I S I , the d i f f e r e n c e between the processing speed o f AI groups 1 and 3, found 
i n the previous name-matching task, was almost e l i m i n a t e d , and was no longer 
s i g n i f i c a n t . This f i n d i n g suggests t h a t there was a 'production' d i f f i c u l t y 
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f o r A I Group 1 when, as i n the previous experiment,there was no time l a g 
between p r e s e n t a t i o n o f the two l e t t e r s o f each p a i r . 
Although the s t a t u s o f the v i s u a l code s t u d i e d by RT methods i s not 
e n t i r e l y c l e a r , i t i s i n t e r e s t i n g t o note t h a t w i t h a 2-second I S I the normally 
hearing subjects d i d n ot appear t o be using v i s u a l features i n the name 
matching task, whereas the deaf subjects were. This was i n f e r r e d from the 
f i n d i n g t h a t v i s u a l s i m i l a r i t y (shape and size) was apparently no longer 
d i f f e r e n t i a l l y a f f e c t i n g RT i n the normally-hearing s u b j e c t s , w h i l s t f o r 
the deaf subjects the mean d i f f e r e n c e s between the three types o f l e t t e r - p a i r 
shape 
d i f f e r i n g in/and s i z e were s t i l l s i g n i f i c a n t . I n f a c t , the mean d i f f e r e n c e s 
o f the deaf subjects were n e a r l y as la r g e between those l e t t e r s w i t h the 
same name, shape and s i z e and those w i t h the same name b u t d i f f e r i n g i n 
shape and s i z e w i t h a 2-second I S I as f o r the normally-hearing subjects 
(Posner and M i t c h e l l , 1967) w i t h no i n t e r v a l between p r e s e n t a t i o n of 
and 1, . Previously i t was suggested t h a t d i f f e r e n c e s i n age o f the 
subjects and t h e r e f o r e t h e i r experience, might account f o r the d i f f e r e n t 
p a t t e r n of f i n d i n g s f o r the d i f f e r e n t groups (deaf and normally-hearing) b u t 
i n the l i g h t o f t h i s most recent set o f RT data, t h i s would seem t o be f a r 
less l i k e l y . The RTs c o l l e c t e d i n the present experiment were considerably 
f a s t e r and less v a r i a b l e than those c o l l e c t e d i n Experiment 2, suggesting 
t h a t the deaf subjects were performing the task o p t i m a l l y and t h a t n e i t h e r 
a d d i t i o n a l p r a c t i c e nor a d d i t i o n a l experience would be l i k e l y t o produce 
any s i g n i f i c a n t improvement. One i s l e f t t h e r e f o r e w i t h the f i n d i n g t h a t 
the deaf subjects were s t i l l making use of v i s u a l cues over a time i n t e r v a l 
o f 2-seconds when normally-hearing subjects appear t o be making grea t e r 
use o f name coding. I t would be i n t e r e s t i n g t h e r e f o r e t o repeat the present 
experiment w i t h deaf subjects using longer I S I s t o discover whether or not 
they continue t o use v i s u a l cues i n a name-matching task. I t may be, as 
Posner e t a l . (1969) suggested, t h a t as the v i s u a l aspect o f a l e t t e r i s 
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made a more r e l i a b l e cue, o r , i n the case o f the deaf a more e f f i c i e n t cue, 
the e f f i c i e n c y o f 'physical matching' i s b e t t e r maintained. I t would also 
be i n t e r e s t i n g t o repeat the experiment using 'non-verbal' items i n the 
matching task, t o i n v e s t i g a t e more d i r e c t l y the d u r a t i o n of the v i s u a l code 
i n deaf and hearing s u b j e c t s . 
Posner e t a l . (1969) d i d not compare r e l a t i v e speed of processing 
l e t t e r - p a i r s w i t h the same name, shape and si z e and those d i f f e r i n g i n size 
but w i t h the same name and shape. Had they presented such l e t t e r - p a i r s 
(as Posner and M i t c h e l l (1967) d i d ) t h e y might conceivably have found no 
s i g n i f i c a n t d i f f e r e n c e w i t h a 2-second I S I , as they d i d f o r those l e t t e r -
p a i r s t h a t were ' p h y s i c a l l y i d e n t i c a l ' and those w i t h the same name. I t 
i s t h e r e f o r e i n t e r e s t i n g t o note t h a t w h i l s t a s i g n i f i c a n t d i f f e r e n c e was 
found f o r AI Group 1 (a s i m i l a r f i n d i n g t o the two comparisons discussed i n 
the preceding paragraph), no such d i f f e r e n c e was found f o r AI Group 3. 
There was no s i g n i f i c a n t d i f f e r e n t i a l e f f e c t a t t r i b u t a b l e t o the s i z e 
d i f f e r e n c e s i n the processing speed o f i n d i v i d u a l s i n AI Group 3. These 
deaf i n d i v i d u a l s , l i k e the normally-hearing, appeared not t o be r e l y i n g 
on v i s u a l s i z e cues t o make t h e i r 'same name' response. Although t h i s 
t r e n d was apparent i n the group a n a l y s i s o f the mean d i f f e r e n c e data, not 
much weight should be attached t o t h i s i s o l a t e d f i n d i n g beyond p o s s i b l y i n f e r r i n g 
t h a t these deaf i n d i v i d u a l s were making less use o f v i s u a l cues i n t h i s 
p a r t i c u l a r name-matching comparison where l e t t e r s sometimes d i f f e r e d on 
the v i s u a l dimension o f " s i z e . When the same group of subjects were 
matching by name l e t t e r s t h a t d i f f e r e d along both size and shape 
dimensions, the e f f e c t s of v i s u a l s i m i l a r i t y were again apparent. 
I n the present experiment only a small sample o f alphabet l e t t e r s was 
used i n each o f the various types o f l e t t e r - p a i r , and so i n a f u t u r e 
r e p l i c a t i o n a g r e a t e r range of d i f f e r e n t l e t t e r s should be employed i n an 
attempt t o discover whether the present f i n d i n g s could be generalised t o 
other l e t t e r s t h a t f a l l i n t o the same types (e.g. Bb; Dd; Ee; Gg; Hh; 
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and T t a l l d i f f e r i n shape and s i z e , and Cc; Kk; Ww; Xx and Zz d i f f e r i n 
s i z e but not shape). However, one would then be faced w i t h the problem o f 
deciding how many d i f f e r e n t l e t t e r - p a i r s t o include w i t h i n each type o f 
l e t t e r - p a i r and how many r e p l i c a t i o n s of each p a r t i c u l a r d i f f e r e n t l e t t e r -
p a i r would be necessary. Should a l l the l e t t e r s included i n the l e t t e r -
p a i r s t h a t d i f f e r i n shape and s i z e and those d i f f e r i n g i n s i z e o n l y be 
presented i n both upper- and lower-case forms i n the same name, shape and 
s i z e category o f l e t t e r - p a i r s ? I f so the experimenter would be faced 
w i t h the d e c i s i o n whether t o devise a f a i r l y comprehensive experiment w i t h 
a vast number o f t r i a l s (bearing i n mind the minimum number o f r e p l i c a t i o n s 
o f each d i f f e r e n t l e t t e r - p a i r t h a t i s reasonable, and t h a t there has t o be 
an equal number of 'same' a n d ' d i f f e r e n t ' t r i a l s ) , o r a more l i m i t e d experiment 
using a r e l a t i v e l y narrow range o f items. The l a t t e r i s o f course more 
manageable given the l i m i t e d span o f a t t e n t i o n o f experimental subjects and 
the p o s s i b i l i t y o f the confounding e f f e c t s o f p r a c t i c e and/or f a t i g u e over 
a vast number o f experimental t r i a l s , even i f they are arranged i n blocks. 
I t should also be mentioned t h a t the present f i n d i n g s could also p o s s i b l y 
be explained by suggesting t h a t , using the p a r t i c u l a r method o f matching 
the three d i f f e r e n t types of l e t t e r - p a i r t h a t were c l a s s i f i e d as 'same', 
onl y o n e - t h i r d o f the 'same' t r i a l s a c t u a l l y r e q u i r e d a name code, since 
shape was completely r e l i a b l e f o r the remaining 64 t r i a l s i n which the l e t t e r s 
were always the same shape and s i z e , as w e l l 'as name. The subjects could 
p o s s i b l y t h e r e f o r e have been using v i s u a l code-to match-the m a j o r i t y o f 
the l e t t e r s c o r r e c t l y , and t h i s would e x p l a i n the present p a t t e r n o f 
r e s u l t s . I f i n f a c t t h i s was being done, then one would expect t o f i n d a 
g r e a t e r p r o p o r t i o n o f ' f a l s e negative' type e r r o r s on the 32 t r i a l s when 
shape was not a r e l i a b l e i n d i c a t o r f o r a c o r r e c t matching response. No 
such d i f f e r e n c e was found. However, i n any f u t u r e r e p l i c a t i o n , the number 
o f l e t t e r - p a i r s w i t h i n each o f the three types o f l e t t e r - p a i r should be equal, 
- 176 -
which would mean 32 t r i a l s w i t h i n each o f the three l e t t e r - t y p e s i n an 
experiment l i k e the present one (192 t r i a l s w i t h each s u b j e c t ) , thereby 
f a c i n g the experimenter w i t h the k i n d o f problem discussed above o f deciding 
which fo u r l e t t e r s should be used i n the same name, shape and si z e t r i a l s 
(assuming 8 r e p l i c a t i o n s o f each). Adopting such a procedure i n f u t u r e would 
ensure t h a t v i s u a l a t t r i b u t e s of the l e t t e r s were a less r e l i a b l e cue f o r 
matching, and make i t less f e a s i b l e t o i n t e r p r e t the f i n d i n g s i n terms o f 
the p o s s i b l e use o f v i s u a l coding by the subjects ,rather than the presumed name 
coding (presumed because o f the nature o f the task and the i n s t r u c t i o n s 
used). I f i n f a c t such a r e p l i c a t i o n were c a r r i e d out and the r e s u l t s were 
d i f f e r e n t , i . e . a s i g n i f i c a n t r e d u c t i o n i n the mean d i f f e r e n c e s between 
the three types of l e t t e r - p a i r was found, the present f i n d i n g s would s t i l l 
be o f i n t e r e s t i n as much as the deaf subjects 'chose' t o use a v i s u a l 
code even when there was a 2-second i n t e r v a l between p r e s e n t a t i o n o f the 
l e t t e r s t o be matched, and were able t o maintain v i s u a l coding over t h i s , 
and p o s s i b l y even longer periods o f time. Normally-hearing subjects on 
the other hand would be h i g h l y u n l i k e l y t o use a v i s u a l code given 
the same experimental c o n d i t i o n s w i t h a 2-second I S I . 
I n the f o l l o w i n g experiment the two l e t t e r s o f each l e t t e r - p a i r were 
again presented successively w i t h a 2-second I S I i n an attempt t o 
i n v e s t i g a t e the e f f e c t o f v i s u a l and a r t i c u l a t o r y s i m i l a r i t y between l e t t e r s 
w i t h i n a p a i r on RT. Unlike the previous two experiments i n which the 'same' 
responses were'the most i n t e r e s t i n g , i ~ t was the 'different'~T^rXals t h a t 
were o f c e n t r a l i n t e r e s t i n Experiment 4. Since the deaf subjects appeared 
to be coping q u i t e adequately w i t h the demands of the RT ta s k s , and were 
responding s u r p r i s i n g l y a c c u r a t e l y (the o v e r a l l e r r o r r a t e was never g r e a t e r 
than 7.2% f o r any AI group), i t was decided t o a l t e r the k i n d o f response 
r e q u i r e d o f the sub j e c t s . Instead o f a s i n g l e hand-held response key which 
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was pressed whenever the l e t t e r s were 'the same' and no response being r e q u i r e d 
i f the l e t t e r s were ' d i f f e r e n t ' , a p a i r o f standard telegraph keys was 
used, one o f which had to'be pressed when the l e t t e r s were 'the same' and 
the other pressed when ' d i f f e r e n t ' . Although these response requirements 
were considerably more demanding than those p r e v i o u s l y employed, i t was 
f e l t t h a t w h i l s t e a r l i e r the deaf subjects would probably have been unable 
t o cope, they would now, a f t e r a s u b s t a n t i a l amount o f p r a c t i c e and hence 
f a m i l i a r i t y w i t h the other features o f the RT task, be able t o make t h i s new 
response choice q u i t e s u c c e s s f u l l y . The design o f the present experiment 
was such t h a t i t was important t o record RT data f o r both 'same' and 
' d i f f e r e n t ' t r i a l s , i n s t e a d o f only one set of t r i a l s . 
4 . 1 1 Experiment 4 ; An i n v e s t i g a t i o n o f the e f f e c t o f v i s u a l and a r t i c u l a t o r y 
s i m i l a r i t y on speed o f matching p a i r s "of l e t t e r s by name over a 2-second 
I S I . 
The present experiment was intended as a d i r e c t f o l l o w - u p o f Experiment 1 
t o discover whether the p r e v i o u s l y found d i f f e r e n t i a l e f f e c t s o f v i s u a l and 
a r t i c u l a t o r y c o n f u s a b i l i t y would be c a r r i e d oyer t o the v i s u a l matching 
task developed by Posner and colleagues and employed i n the previous 
experiments. 
The e f f e c t s o f both v i s u a l and a c o u s t i c s i m i l a r i t y have been 
i n v e s t i g a t e d i n normally-hearing subjects by a number of d i f f e r e n t researchers 
using b o t h v i s u a l matching and memory tasks. For example, Chase and Posner 
(1965) presented a s i n g l e v i s u a l l e t t e r ('target') which was surrounded by 
a c i r c l e o f between 1 and 4 a d d i t i o n a l fetters (' array 1) ; the l e t t e r s o f the 
t a r g e t and array were e i t h e r v i s u a l l y or a c o u s t i c a l l y confusable. They 
found t h a t v i s u a l s i m i l a r i t y had a marked e f f e c t on v i s u a l matching speed, 
w h i l s t a c o u s t i c s i m i l a r i t y had no e f f e c t , but t h a t the e f f e c t o f v i s u a l 
s i m i l a r i t y was g r e a t l y reduced when a memory f a c t o r was introduced. S i m i l a r l y , 
Kaplan, Yonas and S h u r c l i f f (1966) also v a r i e d the l e v e l o f v i s u a l and 
acoustic c o n f u s a b i l i t y between a t a r g e t item and the background items i n 
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a v i s u a l search t a s k , and found t h a t v i s u a l c o n f u s a b i l i t y produced 
i n t e r f e r e n c e w h i l s t a c o u s t i c s i m i l a r i t y had no e f f e c t . Dainoff and Haber 
(1967) have also suggested t h a t memory load i s an important determinant o f 
i n t e r f e r e n c e from acoustic c o n f u s a b i l i t y . 
Posner and Taylor (1969) c a r r i e d out a RT study t o look a t the 
e f f e c t s o f v i s u a l and acous t i c confusions on RT. They employed the experimental 
procedure t h a t was used by Posner and Keele (1967), w i t h a sh o r t i n t e r v a l 
between pr e s e n t a t i o n o f and , (which was also employed i n Experiment 4) 
and found t h a t a v i s u a l l y s i m i l a r context increased the times f o r ' p h y s i c a l ' 
matches b u t had no e f f e c t on the name match RTs. However t h e r e was no 
e f f e c t o f acoustic context on the speed o f name matches. Since the two 
l e t t e r s t o be matched by name (L^and L^) were not themselves a c o u s t i c a l l y 
s i m i l a r - the e f f e c t being created by the context o f two a d d i t i o n a l 
l e t t e r s surrounding - i t i s not s u r p r i s i n g t h a t no acoustic confusions 
were found. Consequently,in Experiment 4 the s i m i l a r i t y o f the two l e t t e r s 
w i t h i n each l e t t e r - p a i r was d i r e c t l y manipulated. 
More r e c e n t l y , Dainoff and Haber (1970) reported t h a t l e t t e r -
comparisons drawn from an a c o u s t i c a l l y confusable p o p u l a t i o n o f l e t t e r s 
r e q u i r e d longer processing by name f o r both 'same' a n d ' d i f f e r e n t ' judgements, 
and more e r r o r s were made. When two l e t t e r s sounded d i f f e r e n t , the subjects 
were able t o press the ' d i f f e r e n t ' key r e l a t i v e l y q u i c k l y . When however 
the l e t t e r s sounded s i m i l a r or were i d e n t i c a l b u t known t o be p o t e n t i a l l y 
confusable w i t h .the others used i n the study, the l e t t e r s were processed more 
slo w l y (about 40 msec l o n g e r ) . They also found no d i f f e r e n c e between the 
same-case and the mixed-case c o n d i t i o n s and concluded: "Thus, once processing 
reaches the node-2 l e v e l , a l l v i s u a l c h a r a c t e r i s t i c s o f the s t i m u l i cease 
t o a f f e c t processing" (p. 105). WHen they t a l k about 'node-2 l e v e l ' they 
are r e f e r r i n g t o the processing o f l e t t e r s by name,and t h e r e f o r e the above 
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statement does not h o l d t r u e f o r the apparent name-matching behaviour o f 
the deaf subjects t e s t e d i n Experiment 3. Their p o s t u l a t i o n w i l l once again 
be p u t t o the t e s t i n Experiment 4 . I n t h e i r experiment, Dainoff and Haber 
appear t o have confounded v i s u a l and acoustic c o n f u s a b i l i t y i n t h e i r 
choice of l e t t e r s . They used the l e t t e r s B, D, P, and T f o r the a c o u s t i c a l l y 
s i m i l a r group and F, I , M, and Q f o r the non-confusable group and.wrote 
t h a t v i s u a l c o n f u s a b i l i t y had been h e l d t o a minimum, quoting the study 
by Hodge ( 1 9 6 2 ). I n f a c t they ought t o have r e a l i s e d t h a t w i t h i n the 
popu l a t i o n o f a c o u s t i c a l l y s i m i l a r l e t t e r s , upper-case B, D and P are i n 
f a c t amongst the most v i s u a l l y s i m i l a r . I t i s axiomatic t h a t l e t t e r s are 
only a p p r o p r i a t e f o r a study o f the e f f e c t of v i s u a l c o n f u s a b i l i t y , i f 
they are not also a c o u s t i c a l l y s i m i l a r . T h e i r choice of l e t t e r s t i m u l i i s 
t h e r e f o r e questionable, and as a consequence t h e i r r e s u l t s also. I n t h e i r 
concluding paragraph, they do i n f a c t r e f e r t o a personal communication 
from Hochberg who warns them t h a t an in h e r e n t c o r r e l a t i o n might e x i s t 
between acou s t i c and v i s u a l c o n f u s a b i l i t y . This i s i n f a c t a s i m i l a r 
c r i t i c i s m t o the one being made above, except t h a t i t i s the present 
w r i t e r ' s b e l i e f t h a t the c o r r e l a t i o n between the two forms of c o n f u s a b i l i t y 
need not be as high as was the case i n the study c a r r i e d out by Dainof f 
and Haber. With c a r e f u l s e l e c t i o n from w i t h i n the two sets o f a c o u s t i c a l l y 
s i m i l a r and v i s u a l l y s i m i l a r l e t t e r s , w h i c h do ov e r l a p , i t i s q u i t e p o s s i b l e 
t o choose l e t t e r s t h a t are ftighly confusable on one o f the dimensions and 
r e l a t i v e l y d i s s i m i l a r on the o t h e r , and t h i s i n f a c t has been s u c c e s s f u l l y 
achieved i n a number o f experiments (e.g. Experiment 1 of the present study; 
Conrad, 1964 , 1970 ; Thomassen, 1970 e t c . ) . 
Cohen (1969) has also s t u d i e d c o n f u s a b i l i t y of l e t t e r - s t i m u l i using 
a RT technique. She found t h a t RTs were o n l y s i g n i f i c a n t l y lengthened 
when l e t t e r s were both v i s u a l l y and a c o u s t i c a l l y s i m i l a r , and argued t h a t 
comparisons are normally made i n both channels ( v i s u a l and acoustic) so 
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t h a t c o n f u s a b i l i t y i n a s i n g l e channel produces no e f f e c t since the a l t e r n a t i v e 
channel remains unimpaired. This suggestion i s f u r t h e r supported by the 
subsequent f i n d i n g t h a t when only one channel i s made r e l e v a n t by experimental 
manipulation, a s i n g l e type o f c o n f u s a b i l i t y i n the r e l e v a n t channel r a i s e s 
RTs as much as double c o n f u s a b i l i t y when both v i s u a l and a c o u s t i c processing 
i s p o s s i b l e . I n the experiment next t o be d e s c r i b e d , c o n f u s a b i l i t y 
was d e l i b e r a t e l y r e s t r i c t e d t o a s i n g l e channel/and l e t t e r - p a i r s were e i t h e r 
h i g h l y v i s u a l l y confusable or h i g h l y a r t i c u l a t o r i l y confusable,in order 
t o i n v e s t i g a t e whether e i t h e r or both o f these types o f c o n f u s a b i l i t y would 
a f f e c t RT.for name-matching. Since a l e t t e r has t o be v i s u a l l y i d e n t i f i e d 
before i t can be named, one would p r e d i c t on the basis o f Cohen's stu d i e s 
t h a t both v i s u a l and acou s t i c channels must be used, and t h a t t h e r e f o r e 
only double c o n f u s a b i l i t y , i . e . l e t t e r s t h a t are both v i s u a l l y and a c o u s t i c a l l y 
s i m i l a r , should a f f e c t RT. 
I n Experiment 4, v i s u a l and a r t i c u l a t o r y s i m i l a r i t y of t h e ' d i f f e r e n t ' 
l e t t e r - p a i r s was v a r i e d . From the r e s u l t s of Experiment 1, the three most 
v i s u a l l y s i m i l a r l e t t e r - p a i r s which were confused most f r e q u e n t l y i n 
immediate memory processing were se l e c t e d , l i k e w i s e f o r the three most 
a r t i c u l a t o r i l y s i m i l a r p a i r s o f l e t t e r s , and three t h a t were n e i t h e r v i s u a l l y 
nor a r t i c u l a t o r i l y confusable, and which were r a r e l y confused i n memory were 
also chosen. These 9 l e t t e r - p a i r s formed the basis of the ' d i f f e r e n t ' 
t r i a l s , and the l e t t e r s chosen were also presented i n an equal number o f 
'same name' t r i a l s . As i n Experiment 1, a r t i c u l a t o r y c o n f u s a b i l i t y was 
i n v e s t i g a t e d t h i s being r e l e v a n t t o deaf s u b j e c t s , r a t h e r than a c o u s t i c 
c o n f u s a b i l i t y which i s more r e l e v a n t t o normally-hearing s u b j e c t s . The 
l e t t e r - p a i r s had t o be matched by name as i n the previous experiment, and 
t h e r e f o r e once again only AI Groups 1 and 3 were t e s t e d - the two groups 
t h a t d i f f e r e d most widely i n t h e i r a b i l i t y t o a r t i c u l a t e i n t e l l i g i b l y . 
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4 . 1 2 Hypotheses. 
I t was hypothesised t h a t : l ) There would be no s i g n i f i c a n t d i f f e r e n c e 
i n name-matching RTe f o r the 'same' t r i a l s between AI groups 1 and 3. 
2) Both AI Groups 1 and 3 would show s i g n i f i c a n t l y slower RTs and make 
more e r r o r s on the ' d i f f e r e n t ' t r i a l s t h a t were v i s u a l l y confusable, since 
the r e s u l t s o f . t h e previous three experiments have shown t h a t both A I 
groups r e l y h e a v i l y on v i s u a l cues f o r v i s u a l i n f o r m a t i o n processing tasks. 
3) A I Group 1 would process the a r t i c u l a t o r i l y confusable ' d i f f e r e n t ' 
t r i a l s s i g n i f i c a n t l y more slowly than AI Group 3 f o r whom a r t i c u l a t o r y 
s i m i l a r i t y i s not a r e l e v a n t dimension,and should not t h e r e f o r e cause 
i n t e r f e r e n c e . 
4) The l e t t e r - p a i r s t h a t were n e i t h e r v i s u a l l y nor a r t i c u l a t o r i l y s i m i l a r 
( i . e . those t h a t were ' d i s t i n c t i v e * ) would be processed s i g n i f i c a n t l y f a s t e r 
by A I Group 1 than the other two types of ' d i f f e r e n t ' l e t t e r - p a i r which 
were e i t h e r v i s u a l l y or a r t i c u l a t o r i l y confusable. W h i l s t f o r AI Group 3 
there should be no s i g n i f i c a n t d i f f e r e n c e between the RTs f o r the ' d i s t i n c t i v e 
and the a r t i c u l a t o r i l y confusable l e t t e r - p a i r s , since the l a t t e r dimension 
i s not r e l e v a n t t o these i n d i v i d u a l s . 
4 .13 Method. 
4 . 1 3 . 1 Subjects: The same 12 i n d i v i d u a l s i n A I Groups 1 and 3 who were 
t e s t e d i n the two previous RT experiments were also used as subjects i n the 
present experiment. 
4 . 1 3 . 2 Apparatus Imd s t i m u l i used. The apparatus and l a y - o u t o f the previous 
experiment was employed i n the present experiment, the o n l y d i f f e r e n c e being 
t h a t a p a i r o f standard t e l e g r a p h keys was used i n the place o f the s i n g l e 
hand-held s w i t c h . 
Four types o f l e t t e r - p a i r were used: 
(1) L e t t e r s w i t h the same name (bb; f f ; hh; nn; ss; t t ; w; xx; and yy) ; 
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(2) L e t t e r s w i t h a d i f f e r e n t name which were v i s u a l l y confusable ( t f ; vy, nh); 
(3) L e t t e r s w i t h a d i f f e r e n t name which were a r t i c u l a t o r i l y confusable 
(bv; s x j d t ) ; 
(4) L e t t e r s w i t h a d i f f e r e n t name which were n e i t h e r v i s u a l l y nor 
a r t i c u l a t o r i l y confusable ( t x ; sy; d f ) . 
Each o f the 10 l e t t e r s ( i . e . b, d, f , h, n, s, t , v, x, y) needed t o assemble 
the l e t t e r - p a i r s were p r i n t e d c e n t r a l l y onto 8 stimulus cards using the 
same s c r i p t as f o r Experiments 1, 2 and 3 (Le t r a s e t Futura medium 72 p o i n t , 
sheet 111). These 80 stimulus cards formed the pool from which the 
c o r r e c t sequence o f l e t t e r s f o r each i n d i v i d u a l t r i a l was drawn. As before, 
the l e t t e r s were p r i n t e d a t the p o i n t of c e n t r a l f i x a t i o n on the 
tachistoscope cards (20.5 cm x 10 cm). 
4.13.3 Design and procedure. With the exception o f a few minor m o d i f i c a t i o n s , 
the design and procedure were the same as f o r the previous experiment. 
L^ and L^ were both presented f o r 100msec w i t h a 2-second I S I . No response 
was r e q u i r e d a f t e r L^, b u t a f t e r p r e s e n t a t i o n of the second l e t t e r o f the 
p a i r , the subj e c t was r e q u i r e d t o press one o f the tele g r a p h keys when the 
l e t t e r s were 'the same',and the other when ' d i f f e r e n t ' . The p o s i t i o n of the 
two response keys was counterbalanced f o r hand across subjects. Half pressed 
the 'same' key w i t h t h e i r dominant hand and the ' d i f f e r e n t ' key w i t h t h e i r 
non-dominant hand; and the remaining subjects had the opposite arrangement. 
Each sub j e c t s a t , ready t o respond, w i t h t h e i r index f i n g e r s poised over the 
two response keys. 
Each s u b j e c t began the experiment w i t h a set o f 24 p r a c t i c e t r i a l s , 
s i m i l a r t o , b ut not the same as, the a c t u a l t e s t t r i a l s , t o enable them t o 
become f a m i l i a r w i t h the new response requirements. During the 144 t e s t 
t r i a l s each o f the 9 l e t t e r - p a i r s w i t h the same name was presented 8 times, 
and each o f the 9 l e t t e r - p a i r s w i t h a d i f f e r e n t name 8 times - four i n one 
order and the other f o u r i n the reverse order, i . e . bv and vb. The t e s t 
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session l a s t e d between 30 and 40 minutes, and was d i v i d e d i n t o 5 blocks 
o f t r i a l s , t he 24 p r a c t i c e t r i a l s being f o l l o w e d by 4 blocks o f 36 t e s t t r i a l s , 
each separated by a s h o r t r e s t p e r i o d . The order of p r e s e n t a t i o n of the 144 
l e t t e r - p a i r s was determined by randomly s e l e c t i n g a card from a box 
co n t a i n i n g 144 cards, and on each was w r i t t e n a s i n g l e p a i r o f l e t t e r s 
which was then subsequently presented on t h a t p a r t i c u l a r t r i a l ; t h i s process 
was repeated f o r each t r i a l . S e l e c t i o n was t h e r e f o r e random w i t h two 
c o n s t r a i n t s - t h a t the number of 'same' and ' d i f f e r e n t ' t r i a l s was equal 
w i t h i n each b l o c k , and t h a t no more than f o u r t r i a l s were presented i n 
succession where the c o r r e c t response was a r e p e t i t i o n o f a p a r t i c u l a r 
response. The RT was recorded t o the nearest m i l l i s e c o n d f o r every t r i a l , 
and a note made whether the response had been c o r r e c t . 
4.14 Results. 
The mean c o r r e c t response l a t e n c i e s f o r the l e t t e r - p a i r s w i t h the 
same name were c a l c u l a t e d f o r each i n d i v i d u a l s u b j e c t (see Appendix H), and 
f o r the two AI groups (see Table 4-e and Figure 4-f) . S i m i l a r mean f i g u r e s 
were c a l c u l a t e d f o r the c o r r e c t RT data from the three d i f f e r e n t types o f 
l e t t e r - p a i r which had d i f f e r e n t names ( i . e . the v i s u a l l y confusable l e t t e r -
p a i r s ; the a r t i c u l a t o r i l y s i m i l a r l e t t e r - p a i r s ; and those t h a t were ' d i s t i n c t i v e ' ) . 
Once again there were l a r g e between-subject d i f f e r e n c e s i n RT, but the o v e r a l l 
p a t t e r n o f r e s u l t s was f a i r l y c o n s i s t e n t w i t h i n each AI Group. 
Type o f l e t t e r 'Same name' ' D i f f e r e n t name.' 
p a i r : V i s u a l l y A r t i c u l a t o r i l y ' D i s t i n c t i v e 
Confusable Confusable 
( s d ) % e r r o r ( s d ) % e r r o r ( s d ) % e r r o r ( s d ) % e r r 
333(52) 2.2 491(81) 14.6 461(82) 8.3 409(76) 3.1 
310(56) 3.1 476(92) 27.1 409(84) 1,4 399(72) 2.8 
AI Group 1 
AI Group 3 
Table 4-e. Mean c o r r e c t response l a t e n c i e s (msec),standard d e v i a t i o n s and 
percentage e r r o r f o r the 'same name' and the ' d i f f e r e n t name' types o f l e t t e r -
p a i r i n a name-matching task w i t h a 2-second i n t e r v a l between p r e s e n t a t i o n o f 
L and L , f o r the two A I groups. 
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o—o AI group 1 
AI group 3 




V i s u a l l y A r t i c u l a t o r i l y ' D i s t i n c t i v e ' 
confusable confusable 
' D i f f e r e n t ' 
Type o f l e t t e r - p a i r 
Figure 4-f. Mean c o r r e c t response l a t e n c i e s f o r the l e t t e r - p a i r s 
c l a s s i f i e d as 'the same' and the three types of l e t t e r -
p a i r c l a s s i f i e d as ' d i f f e r e n t ' , as a f u n c t i o n of AI 
group. 
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For the two A I groups there was, as was hypothesised, no s i g n i f i c a n t 
d i f f e r e n c e between the mean RTs t o the l e t t e r - p a i r s w i t h the same name 
(t-T e s t f o r independent samples, t =1.03, p > . 0 5 ) . This r e s u l t r e p l i c a t e s 
the f i n d i n g o f no d i f f e r e n c e i n speed o f naming of Experiment 3. The 'same' 
responses were c o n s i s t e n t l y f a s t e r than any o f the t h r e e types o f ' d i f f e r e n t ' 
response, i n c l u d i n g the ' d i s t i n c t i v e ' l e t t e r - p a i r s f o r which there was no i n t e r -
ference from the two main sources of c o n f u s a b i l i t y - v i s u a l and a r t i c u l a t o r y . 
This p a t t e r n of r e s u l t s between 'same' and ' d i f f e r e n t ' responses has been 
repeatedly found on the RT s tudies of t h i s k i n d c a r r i e d out by Posner and 
colleagues (e.g. Posner and M i t c h e l l , 1967; Posner and Taylor, 1969), and 
may r e f l e c t the r e l a t i v e ease of c o d a b i l i t y of the l e t t e r s t i m u l i employed 
i n the m a j o r i t y o f these experiments - a suggestion put forward by Nickerson 
(1968) t o e x p l a i n the r e l a t i o n s h i p between the two responses which i s not 
i n v a r i a n t . 
The p a t t e r n o f RTs o f the ' d i f f e r e n t ' responses was the most i n t e r e s t i n g 
r e s u l t of the experiment. As p r e d i c t e d , t here was no s i g n i f i c a n t d i f f e r e n c e 
i n the amount of i n t e r f e r e n c e from the v i s u a l l y confusable l e t t e r s as shown 
by slower processing between the two A I groups ( t = 0.4, p> .05). Both 
AI groups processed the v i s u a l l y s i m i l a r l e t t e r - p a i r s s i g n i f i c a n t l y more 
slo w l y than the ' d i s t i n c t i v e ' l e t t e r - p a i r s which were also c o r r e c t l y 
responded t o as ' d i f f e r e n t ' ( t - T e s t f o r c o r r e l a t e d samples t = 8.2, p< .004: 
f o r AI Group 1; and t = 5.5, p <. .001 f o r A I Group 3 ) . However, a f i n d i n g 
t h a t was not expected was the discovery t h a t v i s u a l c o n f u s a b i l i t y produced 
a g r e a t e r i n t e r f e r e n c e e f f e c t than a r t i c u l a t o r y c o n f u s a b i l i t y even i n A I Group 
From t h i s one might i n f e r t h a t these deaf subjects were r e l y i n g h e a v i l y on 
the v i s u a l form o f the i n p u t to the i n f o r m a t i o n processing channel. The 
e f f i c i e n c y of the i n f o r m a t i o n processing system i s s i g n i f i c a n t l y impaired 
when the v i s u a l i n p u t i s confusable, and one can o n ly speculate on 
the p o t e n t i a l e f f e c t s of t h i s i n everyday l i f e . 
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The a r t i c u l a t o r i l y confusable l e t t e r s were processed f a s t e r by A I 
Group 3 than A I Group 1 . This p a r t i c u l a r dimension o f the l e t t e r - s t i m u l i 
was not r e l e v a n t f o r the former group and consequently d i d not i n t e r f e r e w i t h 
the o v e r a l l speed of processing the l e t t e r s by name. Although the mean 
d i f f e r e n c e between RTs f o r the two groups was over 50 msec i t was j u s t less 
than s i g n i f i c a n t a t the 5% l e v e l ( t - T e s t f o r independent samples, 
t = 1 . 6 , 1.7 being the c r i t i c a l l e v e l f o r a o n e - t a i l e d t e s t a t the 5% l e v e l ) . 
The t r e n d of the r e s u l t s was most d e f i n i t e l y i n the p r e d i c t e d d i r e c t i o n . 
C l e a r l y , a r t i c u l a t o r y s i m i l a r i t y was a f f e c t i n g the speed of name processing 
o f A I Group 1 more than Group 3 , and t h i s i s also r e f l e c t e d by the f i n d i n g 
t h a t , as*.hypothesised, the a r t i c u l a t o r i l y confusable l e t t e r s were processed 
s i g n i f i c a n t l y more slowly than the ' d i s t i n c t i v e ' l e t t e r - p a i r s by A I Group 1 
( t - T e s t f o r c o r r e l a t e d samples, t = 4 . 9 5 , p< . 0 0 1 ) b u t t h a t t h e r e was no 
d i f f e r e n c e f o r A I Group 3 ( t = 1 . 7 , p> . 0 5 ) . F i n a l l y , there was no s i g n i f i c a n t 
d i f f e r e n c e between the mean c o r r e c t RTs t o the ' d i s t i n c t i v e ' l e t t e r - p a i r s 
o f A I Groups 1 and 3 ( t = 0 . 3 , p> . 0 5 ) , as one might expect f o r p a i r s of 
l e t t e r s which, l i k e those w i t h the same name, do not b r i n g v i s u a l or 
a r t i c u l a t o r y 'noise' t o the name processing channel. 
The e r r o r data i n the present experiment were considerably more v a r i e d 
than i n the two previous RT experiments. O v e r a l l , the e r r o r r a t e f o r A I 
groups 1 and 3 was remarkably low, given the more demanding response choice 
(7.0% and8.fo% r e s p e c t i v e l y ) ; these f i g u r e s however concealed l a r g e d i f f e r e n c e s 
both i n the types" of e r r o r made and also where they occurred. Both AI 
groups made r e l a t i v e l y few ' f a l s e negative' type e r r o r s , i . e . pressing the 
' d i f f e r e n t ' response key when i n f a c t the l e t t e r s were 'the same' (2.2% and 
3 . 1 % f o r A I Groups 1 and 3 r e s p e c t i v e l y ^ and most of these were 'motor' 
e r r o r s - pressing the wrong key and r e a l i s i n g immediately the mistake. Many 
more ' f a l s e p o s i t i v e s ' were made by both A I Groups (8.7% and 10.4% f o r AI 
groups 1 and 3 r e s p e c t i v e l y } , a n d these were d i s t r i b u t e d unevenly across the 
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d i f f e r e n t types o f l e t t e r - p a i r . As might be expected, r e l a t i v e l y few e r r o r s 
were made on the ' d i s t i n c t i v e ' l e t t e r - p a i r s ( 3.1% f o r A I Group l,and 2.8% f o r 
Group 3 ) , and the p a t t e r n o f e r r o r s f o r the other two types o f l e t t e r - p a i r 
d i f f e r e d according t o AI Group. Both groups made most e r r o r s on the 
v i s u a l l y confusable l e t t e r - p a i r s , b ut A I Group 3 made n e a r l y twice as many 
as A I Group 1 namely 27.1% as compared w i t h 14.6%, so although there was 
no s i g n i f i c a n t d i f f e r e n c e i n Rys between the two groups, f a s t e r processing 
speeds were achieved at the expense of accuracy i n AI Group 3. As one 
might expect, AI Group 1 made more e r r o r s on the a r t i c u l a t o r i l y confusable 
l e t t e r - p a i r s than AI Group 3 (8.3% and 1.4% r e s p e c t i v e l y ) - the slower 
RTs of AI Group 1 f o r the a r t i c u l a t o r i l y s i m i l a r l e t t e r s were also associated 
w i t h a considerably greater number of e r r o r s . These f a l s e 'same' responses 
appear t o have r e s u l t e d from a f a i l u r e t o detect the d i f f e r e n c e between the 
two l e t t e r s t i m u l i - the subjects were mistakenly responding 'same' when 
i n f a c t the l e t t e r s were o n l y s i m i l a r . Unlike the case o f ' f a l s e negatives', 
the subjects were r a r e l y aware o f t h e i r mistaken responses, even t o the 
exte n t o f f r e q u e n t l y expressing s u r p r i s e on being informed o f the e r r o r . 
O v e r a l l , the p a t t e r n of e r r o r responses echoed the RT data and provided 
a d d i t i o n a l i n s i g h t i n t o the processing s t r a t e g i e s of the two A I groups. 
4.15 Discussion. 
Previous s t u d i e s o f the c o n f u s a b i l i t y o f l e t t e r s (e.g. Chase and Posner, 
1965; Kaplan, Yonas and S h u r c l i f f , 1966) have found t h a t v i s u a l c o n f u s a b i l i t y 
produces a g r e a t e r i n t e r f e r e n c e e f f e c t on v i s u a l matching t a s k s y w h i l s t acoustic-
c o n f u s a b i l i t y i n t e r f e r e s w i t h memory performance. I n the present experiment 
using deaf s u b j e c t s instead of normally-hearing i n d i v i d u a l s , and employing 
a task t h a t i n v o l v e s a memory f a c t o r , both v i s u a l and a r t i c u l a t o r y c o n f u s a b i l i t y 
a f f e c t e d the amount of time r e q u i r e d t o produce the c o r r e c t response. The 
l a t t e r type of c o n f u s a b i l i t y however, only a f f e c t e d AI Group 1, the only 
i n d i v i d u a l s able t o a r t i c u l a t e the letter-names r e l a t i v e l y i n t e l l i g i b l y . 
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One can i n f e r from the increased RTs and number of e r r o r s o f AI Group 1 t h a t 
they were aware o f , and making use o f , a r t i c u l a t o r y a t t r i b u t e s o f the l e t t e r s 
f o r t h e i r name-matching responses. AI Group 3 on the other hand showed no 
such evidence, t h e i r RTs d i d not d i f f e r from those on the ' d i s t i n c t i v e ' l e t t e r -
p a i r s which r e q u i r e d an i d e n t i c a l ' d i f f e r e n t ' response. The most l i k e l y basis 
o f t h e i r name-matching responses was f i n g e r s p e l l i n g , and i n order t o t e s t 
out t h i s idea, the experimenter p o s i t i o n e d h e r s e l f a t the side o f the 
tachistoscope i n s t e a d o f behind, so t h a t she was able t o observe any f i n g e r 
movements i n any o f the deaf subjects. Some of the i n d i v i d u a l s i n AI Group 
1 were a c t u a l l y heard producing the l e t t e r names, i n other cases mouth 
movements were observed, presumably l e t t e r names. None of the i n d i v i d u a l s 
i n A I Group 3 made any sound during the t r i a l s , b u t f i v e o f them were a c t u a l l y 
observed moving t h e i r f i n g e r s , w h i l s t a t the same time keeping t h e i r index 
f i n g e r s over the tele g r a p h keys, and sometimes the hand c o n f i g u r a t i o n was 
c l e a r l y recognisable, a f t e r p r e s e n t a t i o n o f L^, as a l e t t e r o f the manual 
alphabet. On t h i s occasion the deaf subjects were making use o f t h e i r 
knowledge o f one-handed f i n g e r s p e l l i n g , one presumes as a r e s u l t o f the 
c o n s t r a i n t s over hand p o s i t i o n i n g and movement of the RT task, since two-
handed f i n g e r s p e l l i n g was u s u a l l y p r e f e r r e d by the m a j o r i t y of the deaf 
c h i l d r e n , and was employed when no r e s t r i c t i o n s were imposed i n Experiments 
1 and 9. 
Possibly, g r e a t e r use o f observational,evidence should be_made„in-
f u t u r e studies o f t h i s n a t u r e , i d e a l l y by employing a person who i s f a m i l i a r 
w i t h deaf people and able t o i n t e r p r e t t h e i r manual responses. D e t a i l e d 
o b s e r v a t i o n a l records o f t h i s k i n d , taken by someone who i s unaware o f the 
independent v a r i a b l e and the purpose of the study, would provide an i n v a l u a b l e 
source of a d d i t i o n a l evidence. As i t was, under less i d e a l circumstances, 
and having t o run the experiment at the same time, the experimenter was 
able t o observe some examples of behaviour which endorsed e a r l i e r 
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suppositions concerning the d i f f e r e n t means of processing the l e t t e r s by 
name employed by the two A I Groups. 
Cohen (1969) found t h a t normally-hearing subjects used both v i s u a l 
and acoustic channels t o process confusable l e t t e r s , and t h a t n e i t h e r v i s u a l 
nor a c o u s t i c c o n f u s a b i l i t y were s u f f i c i e n t alone t o s i g n i f i c a n t l y lengthen 
response l a t e n c i e s , unless o n l y one o f the processing channels was, by 
experimental manipulation, made r e l e v a n t . However, n e i t h e r o f the groups 
of deaf subjects t e s t e d i n the present experiment r e q u i r e d 'double 
c o n f u s a b i l i t y ' before i n t e r f e r e n c e i n speed of processing occurred - the 
i n d i v i d u a l s i n A I Group 1 were a f f e c t e d by c o n f u s a b i l i t y i n e i t h e r the v i s u a l 
or the a r t i c u l a t o r y channels, and A I Group 3 by v i s u a l c o n f u s a b i l i t y alone. 
Whereas the e f f e c t of v i s u a l s i m i l a r i t y appears t o become ' l o s t ' when normally-
hearing subjects employ some k i n d o f v e r b a l l a b e l l i n g (acoustic coding) i n 
a memory task, the deaf i n d i v i d u a l s seem t o have been more aware o f the 
v i s u a l f e a t u r e s o f any stimulus a r r a y , and these appeared t o have a f f e c t e d 
t h e i r a b i l i t y t o ' t r a n s l a t e ' the v i s u a l l y presented l e t t e r s i n t o t h e i r name 
equ i v a l e n t s . One can only i n f e r t h a t the naming process o f hearing 
i n d i v i d u a l s i s p o s s i b l y more automatic than i n deaf s u b j e c t s , and less 
i n f l u e n c e d by secondary v i s u a l a t t r u b u t e s such as s i z e and s c r i p t . I t 
would be i n t e r e s t i n g t o f i n d out whether, a t the end o f a p a r t i c u l a r 
experiment, deaf and hearing subjects d i f f e r e d i n t h e i r a b i l i t y t o r e c a l l 
the p r e c i s e forms o f the l e t t e r s used (e.g. A, a o r c t ) i n a naming task 
i n which the v i s u a l form of the l e t t e r s was not emphasised nor was i t of c e n t r a l 
importance. I t i s also p o s s i b l e however, t h a t i f the deaf subjects had 
not been i n s t r u c t e d t o use a name-matching response i n the present experiment, 
they too might have been able t o employ the v i s u a l and a r t i c u l a t o r y 
processing channels more f l e x i b l y , and been able t o compensate more 
e f f i c i e n t l y f o r a s i n g l e source o f c o n f u s a b i l i t y . 
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I n the p r e s e n t experiment i n which only lower-case l e t t e r s were 
employed, as i n Experiment 1, shape was a completely r e l i a b l e c l u e to the 
c o r r e c t response - same l e t t e r shape was a s s o c i a t e d w i t h same name, and 
d i f f e r e n t shape w i t h d i f f e r e n t name. T h i s was i n f a c t a weak f e a t u r e o f the 
p r e s e n t design which should of course be r e c t i f i e d i n any f u t u r e r e p l i c a t i o n . 
F o r t u n a t e l y however, i t d i d not appear to produce a confounding e f f e c t on the 
r e s u l t s , s i n c e both o b s e r v a t i o n and the i n t e r f e r e n c e from a r t i c u l a t o r y 
c o n f u s a b i l i t y suggest t h a t the deaf s u b j e c t s were i n f a c t using name 
responses, as had been r e p e a t e d l y emphasised throughout the t e s t s e s s i o n s . 
When v i s u a l s i m i l a r i t y was manipulated d i r e c t l y ( u n l i k e the i n d i r e c t 
manipulation of ' v i s u a l context' employed by Posner and T a y l o r (1969) w i t h 
n o r m a l l y - h e a r i n g s u b j e c t s ) 0 the e f f e c t of v i s u a l c o n f u s a b i l i t y was to i n c r e a s e 
the amount of time r e q u i r e d by the deaf s u b j e c t s to make the name matches. 
Thus,contrary to one of the c o n c l u s i o n s drawn by Dainoff and Haber (1970) 
t h a t v i s u a l c h a r a c t e r i s t i c s cease t o a f f e c t speed of p r o c e s s i n g a t the 
name l e v e l , t h e s e deaf s u b j e c t s seemed t o be i n f l u e n c e d by the degree of 
v i s u a l s i m i l a r i t y even when p r o c e s s i n g the l e t t e r s using a r t i c u l a t o r y or 
k i n a e s t h e t i c naming responses. T h i s f i n d i n g r e p l i c a t e s a s i m i l a r f i n d i n g 
i n Experiment 3, and pro v i d e s a d d i t i o n a l support f o r the suggestion made 
e a r l i e r , t h a t v i s u a l c o n f u s a b i l i t y of the s t i m u l u s a r r a y a f f e c t s the a b i l i t y 
o f t h e s e deaf i n d i v i d u a l s , u n l i k e h e a r i n g s u b j e c t s , to name the l e t t e r s . 
4.16 Summary. 
In the p r e s e n t chapter a s e r i e s of t h r e e RT experiments was c a r r i e d 
out to i n v e s t i g a t e the e f f e c t of the independent v a r i a b l e - a b i l i t y to 
a r t i c u l a t e - on r e l a t i v e speed of p r o c e s s i n g p a i r s of l e t t e r s u s i n g e i t h e r 
shape or name cues. The l e t t e r - p a i r s were presented b r i e f l y and d i f f e r e d 
i n t h e i r degree of v i s u a l and name s i m i l a r i t y . 
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I n Experiment 2 both name- and shape-matching performance was 
i n v e s t i g a t e d . A l l the deaf s u b j e c t s matched by shape the l e t t e r - p a i r s 
which were the same shape and s i z e f a s t e r than those which d i f f e r e d i n s i z e 
but were the same shape, and, as hypothesised, t h e r e was no s i g n i f i c a n t 
d i f f e r e n c e between the t h r e e AI groups. Meanwhile p on the name-matching t a s k , 
AI Group 3 processed the l e t t e r - p a i r s f a s t e r by name than the ot h e r two 
groups, and AI Group 1 s l o w e s t ; a l l the s u b j e c t s d i d however match the 
l e t t e r - p a i r s with the same name, shape and s i z e f a s t e r than those which 
d i f f e r e d i n s i z e , which i n t h e i r turn were processed f a s t e r than those which 
had only t h e i r name i n common and d i f f e r e d i n both shape and s i z e . I t was 
suggested t h a t AI Group 3 were u s i n g f i n g e r s p e l l i n g to p r o c e s s the l e t t e r s 
by name, and t h a t by comparison t h i s was f a s t e r and more e f f i c i e n t f o r name-
matching than the . a r t i c u l a t o r y responses employed by AI Group 1 which r e q u i r e d 
c o n s i d e r a b l y more e f f o r t to produce. 
A 2-second I S I was int r o d u c e d between p r e s e n t a t i o n of and i n the 
name-matching t a s k i n Experiment 3, and the same th r e e types of l e t t e r - p a i r 
were used as i n the p r e v i o u s experiment. The same o v e r a l l p a t t e r n of 
d i f f e r e n c e s was found between the t h r e e types of l e t t e r - p a i r d i f f e r i n g i n 
t h e i r degree of shape, s i z e and name s i m i l a r i t y , the only d i f f e r e n c e being 
t h a t the name-matching responses of AI Group 3 were no longer s i g n i f i c a n t l y 
f a s t e r than those of AI Group 1. The i n t r o d u c t i o n of the 2-second I S I 
seemed to provide s u f f i c i e n t time to compensate f o r the assumed production 
d e f i c i t o f AI Group 1. 
I n Experiment 4, the same name-matching t a s k w i t h a 2-second I S I was 
again employed to i n v e s t i g a t e the e f f e c t of v i s u a l and a r t i c u l a t o r y c o n f u s a b i l i t y 
on speed of d e c i s i o n when the l e t t e r s were ' d i f f e r e n t ' . V i s u a l c o n f u s a b i l i t y 
produced the g r e a t e s t i n t e r f e r e n c e e f f e c t and t h e r e was no s i g n i f i c a n t 
d i f f e r e n c e between AI groups 1 and 3. As hypothesised, a r t i c u l a t o r y 
c o n f u s a b i l i t y i n t e r f e r e d w i t h the speed of naming responses of AI Group 1, 
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but had no e f f e c t on AI Group 3 f o r whom the dimension of a r t i c u l a t o r y 
s i m i l a r i t y was not r e l e v a n t . The l a t t e r responses of AI Group 3 were not 
s i g n i f i c a n t l y longer than those f o r the ' d i s t i n c t i v e ' l e t t e r ^ p a i r s , and, as 
expected, t h e r e was no s i g n i f i c a n t d i f f e r e n c e between the two AI groups i n 
t h e i r a b i l i t y to pro c e s s the ' d i s t i n c t i v e ' l e t t e r s . 
O v e r a l l , the g e n e r a l p i c t u r e emerging from the f i n d i n g s of the s e t h r e e 
experiments i s t h a t the s u b j e c t s appeared to be r e l y i n g h e a v i l y on the 
v i s u a l c h a r a c t e r i s t i c s of the s t i m u l u s - a r r a y , and t h a t whenever t h e r e was 
some v i s u a l 'noise' i n the input to the v i s u a l i n f o r m a t i o n p r o c e s s i n g 
system, t h i s would a f f e c t l a t e n c y of naming responses. The e f f e c t of v i s u a l 
s i m i l a r i t y appeared even a t the l e v e l of p r o c e s s i n g l e t t e r s by name, and 




I n the pr e v i o u s two chapte r s we have looked a t memory and the p e r c e p t i o n 
of meaningless s t r i n g s of l e t t e r s p resented v i s u a l l y . I n the p r e s e n t 
chapter we s h a l l be concerned with extending the study of v i s u a l i n f o r m a t i o n 
p r o c e s s i n g o f more meaningful l e t t e r - s t r i n g s , i . e . words, i n an attempt 
to d i s c o v e r the p o s s i b l e forms of r e p r e s e n t a t i o n used by a group of 
p r e l i n g u a l l y deaf i n d i v i d u a l s for word-recognition. 
I n Chapter 3 i t was suggested t h a t the deaf r e l i e d h e a v i l y on the 
v i s u a l r e p r e s e n t a t i o n of l e t t e r s i n a simple immediate memory p r o c e s s i n g 
t a s k . I n the p r e s e n t chapter t h e i r r e l i a n c e on orth o g r a p h i c s t r u c t u r e of the 
w r i t t e n word i s i n v e s t i g a t e d , using a l e x i c a l - d e c i s i o n t a s k (deciding 
whether or not a w r i t t e n l e t t e r - s t r i n g i s an E n g l i s h word). Mediation 
o f word i d e n t i f i c a t i o n as a f u n c t i o n of manipulated r e l a t i o n s between p a i r s 
of words i s s t u d i e d u s i n g r e a c t i o n time data as a c l u e to the u n d e r l y i n g 
c o g n i t i v e o p e r a t i o n s i n v o l v e d i n l e x i c a l d e c i s i o n s and word-recognition. 
One must assume t h a t the c o g n i t i v e r e p r e s e n t a t i o n s o f p e r c e i v e d v e r b a l 
m a t e r i a l a r e r e l a t e d t o , or c o n s t r a i n e d by ( i n i t i a l l y a t l e a s t ) the method 
of p r e s e n t a t i o n and hence mode of p e r c e p t i o n . I n d i v i d u a l s with normal 
he a r i n g can both hear v e r b a l language (a u d i t o r y input) and read v e r b a l 
language ( v i s u a l i n p u t ) , w h i l s t the profoundly and s e v e r e l y deaf, who l a c k 
f u n c t i o n a l h e a r i n g , can read the printed_word (see S e c t i o n 2.1.3) _and 
'read' s i g n s and f i n g e r s p e l l e d words. I n order to be a c c u r a t e l y p e r c e i v e d , 
a l l v e r b a l language has i n i t i a l l y to be presented v i s u a l l y to the deaf, 
and i t i s the subsequent p r o c e s s i n g o f the v i s u a l i nput, i n t h i s case 
w r i t t e n words, t h a t t h i s study attempts to probe and i n v e s t i g a t e . But, 
to begin w i t h , word-recognition s t u d i e s undertaken with normally h e a r i n g 
a d u l t s w i l l be d i s c u s s e d . 
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5.1 T h e o r i e s of v i s u a l word-recognition and experimental evidence from 
h e a r i n g i n d i v i d u a l s . 
C u r r e n t l y , t h e r e i s an i n c r e a s i n g awareness of, and knowledge about, 
the f e a t u r e s t h a t a r e encoded, and the p r o c e s s e s i n v o l v e d when a word i s 
r e c o g n i s e d . Quite s o p h i s t i c a t e d techniques have been developed to i n v e s t i g a t e 
word-recognition p r o c e s s e s and the p o s s i b l e r o l e of v i s u a l and/or phonetic 
codes between p e r c e i v i n g a s t i m u l u s word and i t s s t o r e d r e p r e s e n t a t i o n . Three 
t h e o r i e s have been put forward to d e s c r i b e the p s y c h o l o g i c a l p r o c e s s e s 
t h a t take p l a c e when p r i n t e d words are re c o g n i s e d : 
(1) The graphemic-encoding hy p o t h e s i s suggests t h a t a w r i t t e n word i s 
r e c o g n i s e d d i r e c t l y from i t s v i s u a l r e p r e s e n t a t i o n which i s used to l o c a t e 
the meaning of the word i n the ' l e x i c o n ' ( l e x i c a l memory). But s i n c e , 
i t has been claimed, over 1200 words can be read per minute by a s k i l l e d 
r e a d e r , which i s much f a s t e r than the maximum p o s s i b l e r a t e of v o c a l i s a t i o n 
or s u b - v o c a l i s a t i o n of the words (e.g. Landauer, 1962) , i t has been suggested 
by some (e.g. Bower, 1970) t h a t s k i l l e d r e a d e r s a t l e a s t , must be a b l e to 
r e c o g n i s e p r i n t e d words without r e c e d i n g them p h o n o l o g i c a l l y . 
(2) The phonemic-encoding h y p o t h e s i s supposes t h a t word-recognition i n v o l v e s 
a c o n v e r s i o n of the graphemic r e p r e s e n t a t i o n i n t o the p h o n o l o g i c a l 
r e p r e s e n t a t i o n of the word, which i s then used to a c c e s s word-meaning i n the 
l e x i c o n . Support f o r t h i s h y p o t h e s i s i s d e r i v e d from the e x i s t e n c e of 
c o v e r t speech and the g r e a t body of experimental evidence which suggests t h a t 
v i s u a l l y p resented items a r e s t o r e d phonemically (e.g. Conrad, 1962; 1964/ 
and o t h e r s t u d i e s p r e v i o u s l y d i s c u s s e d i n S e c t i o n 3.1.3). 
(3) The dual-encoding h y p o t h e s i s i s a combination of the p r e v i o u s two 
t h e o r i e s . T h i s model presumes t h a t both v i s u a l and p h o n o l o g i c a l r e p r e s e n t a t i o n s 
of a p r i n t e d word a r e used to r e t r i e v e meaning i n the l e x i c o n . 
The graphemic-encoding h y p o t h e s i s has been c r i t i c i s e d by s e v e r a l 
t h e o r i s t s i n the l i g h t of more r e c e n t evidence. As Meyer, Schvaneveldt and 
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Ruddy (1974) have pointed out, prose i s h i g h l y redundant and although speed 
r e a d e r s may read 1200 words per minute, they may a c t u a l l y p r o c e s s only 
a few hundred of these words, and, because of the redundancy of language, 
s t i l l d i s p l a y high l e v e l s o f understanding. The a c t u a l number of words 
processed may, t h e r e f o r e , be more i n l i n e with s u b - v o c a l i s a t i o n r a t e s . 
Meyer e t a l . a l s o d i s c u s s the p o s s i b i l i t y t h a t p h o n o l o g i c a l r e p r e s e n t a t i o n s 
may i n v o l v e a b s t r a c t f e a t u r e s r a t h e r than c o v e r t speech. They c r i t i c a l l y 
a s s e s s some of the experimental s t u d i e s which support the graphemic 
encoding h y p o t h e s i s . Bower (1970), using b i l i n g u a l s u b j e c t s and a t a s k t h a t 
i n v o l v e d t r a n s l a t i n g Greek i n t o E n g l i s h , manipulated the graphemic form of 
words (an analogous example would be r e p l a c i n g a word l i k e 'photograph' 
with''the graphemic pseudo-word ' f o t o g r a f ' ) . Bower r e p o r t e d t h a t t h e s e 
passages took much longer to t r a n s l a t e , and argued t h a t t h i s would not 
have been the case i f phonemic recoding had occurred, and consequently i n f e r r e d 
t h a t d i r e c t v i s u a l r e c o g n i t i o n had been used. Meyer e t a l . (1974) suggested 
an a l t e r n a t i v e i n t e r p r e t a t i o n of Bower's f i n d i n g s , namely t h a t reading may 
i n v o l v e a v i s u a l ' p r e - p r o c e s s i n g ' stage t h a t i s i n f l u e n c e d by graphemic s t r u c t u r e . 
A l t e r n a t i v e l y , grapheiaic s t r u c t u r e may a l s o i n f l u e n c e a b i l i t y to c o n v e r t a 
l e t t e r - s t r i n g i n t o a p h o n o l o g i c a l r e p r e s e n t a t i o n . E i t h e r of t h e s e 
a l t e r n a t i v e e x p l a n a t i o n s can account f o r Bower's r e s u l t s . 
Another study c a r r i e d out by Baron (1973) a l s o c a s t doubts on the 
v a l i d i t y o f the graphemic-encoding h y p o t h e s i s . Baron presented v i s u a l l y and 
phonemically conguuent phrases (e.g. 'I"knew him.'), v i s u a l l y anomalous 
but phonemically congruent phrases (e.g. ' I new him.'), and v i s u a l l y and 
phonemically anomalous p h r a s e s (e.g. 'our no c a r ' ) . The s u b j e c t s were 
r e q u i r e d to decide, whether the-phrases 'looked meaningful' or'sounded 
meaningful'. He found t h a t the v i s u a l l y and phonemically congruent phrases 
took l e s s time to c l a s s i f y as sounding meaningful than the v i s u a l l y anomalous 
and phonemically congruent p h r a s e s . He a l s o found t h a t time taken to 
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judge t h a t phrases d i d not look meaningful was the same f o r the v i s u a l l y 
anomalous and phonemically congruent phrases as f o r the v i s u a l l y and 
phonemically anomalous p h r a s e s , but t h a t the s u b j e c t s made more e r r o r s with 
the former phrase-type. From these r e s u l t s Baron suggested t h a t word meaning 
can be a c c e s s e d d i r e c t l y from v i s u a l r e p r e s e n t a t i o n s of words, without phonemic 
encoding, although such encoding could a l s o be used. Such a c o n c l u s i o n 
provides support f o r the dual-encoding h y p o t h e s i s . 
Meyer, Schvaneveldt and Ruddy (1973; 1974) themselves found t h a t p a i r s 
of g r a p h e m i c a i l y s i m i l a r words (e.g. 'couch' and'touch') a c t u a l l y i n t e r f e r e d 
w i t h word-recognition performance, compared w i t h the phonemically s i m i l a r 
words and the c o n t r o l words. They concluded t h a t " V i s u a l word r e c o g n i t i o n 
i s mediated a t l e a s t p a r t of the time through p h o n o l o g i c a l r e p r e s e n t a t i o n s " 
(p. 318). 
Thus, t h e r e does not appear to be much unequivocal evidence to support 
the h y p o t h e s i s t h a t w r i t t e n words a r e recognised d i r e c t l y from t h e i r v i s u a l 
r e p r e s e n t a t i o n s . For deaf i n d i v i d u a l s , however, whose a b i l i t y to encode words 
phonemically i s very r e s t r i c t e d compared w i t h normally h e a r i n g people, the 
experimental f i n d i n g s may be r a t h e r d i f f e r e n t , and t h i s i s i n v e s t i g a t e d 
i n Experiment 5. 
There i s a c o n s i d e r a b l e body of experimental evidence from h e a r i n g 
s u b j e c t s which supports the phonemic and the dual-encoding hypotheses. 
Rubenstein,Lewis and Rubenstein (197*.a and b) r e p o r t e d stong evidence from 
two experiments to support the h y p o t h e s i s t h a t v i s u a l word-recognition 
i n v o l v e s phonemic recoding. Using a l e x i c a l - d e c i s i o n t a s k they presented e i t h e r 
s i n g l e words or non-words. The s u b j e c t s were r e q u i r e d to decide whether or 
not each s t r i n g of l e t t e r s t h a t was presented was an E n g l i s h v/ord. Rubenstein 
e t a l . found a f a c i l i t a t o r y e f f e c t of homographs (words w i t h more than one 
meaning, e.g. bulb - meaninq e i t h e r ' e l e c t r i c l i g h t ' or 'part of a p l a n t ' ) 
on response l a t e n c i e s . They a l s o manipulated the p r o n o u n c e a b i l i t y and 
l e g a l i t y ' (according to r u l e s o f E n g l i s h word s t r u c t u r e ) of the non-words, 
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and found t h a t the s u b j e c t s took l e a s t time to c l a s s i f y pronounceable, 
' i l l e g a l ' words, and l o n g e s t to c l a s s i f y the nonsense words which were both 
o t h o g r a p h i c a l l y and phonemically l e g a l (e.g. ' p l i n d ' ) . In a second 
experiment they manipulated the homophonic r e l a t i o n of the non-words to 
e x i s t i n g E n g l i s h words (e.g. 'brane' was p r e s e n t e d as a non-word t h a t i s 
homophonically r e l a t e d to the word ' b r a i n ' ) , and found t h a t t h e i r s u b j e c t s 
were slower to c l a s s i f y homophonic non-words as non-words than the non-
homophonic non-words. More r e c e n t l y , Rubenstein, R i c h t e r and Kay (1975) 
presented a d d i t i o n a l evidence of phonemic recoding, again manipulating the 
p r o n o u n c e a b i l i t y of non-words. They confirmed the previous f i n d i n g s of 
Rubenstein e t a l . (1971a and b ) , Stanners, Forbach and Headley (1971), 
Snodgrass and J a r v e l l a (1972), and Walker (1973), t h a t the l e s s pronounceable 
the non-word, the q u i c k e r i t i s r e c o g n i s e d as a non-word, even when p r e s e n t e d 
v i s u a l l y . 
I n support o f the dual-encoding h y p o t h e s i s , La Be.rge and Samuels (1974) 
suggest t h a t s u b j e c t s may i n f a c t commonly use both v i s u a l and v e r b a l 
means f o r p r o c e s s i n g words, w h i l s t Kleiman (1975),and Hawkins, R e i c h e r , 
Rogers and Peterson (1976) p o s t u l a t e t h a t v i s u a l and v e r b a l p r o c e s s e s 
are a l t e r n a t i v e p r o c e s s i n g s t r a t e g i e s i n word-recognition. 
Meyer and Schvaneveldt (1971) and Meyer, Schvaneveldt and Ruddy (1973) 
have a l s o i n v e s t i g a t e d the e f f e c t of word a s s o c i a t i o n on word-recognition 
p r o c e s s e s , using a s i m i l a r technique. Both s t u d i e s found t h a t p a i r s of commonly 
a s s o c i a t e d words (e.g. 'bread' and 'butter') were responded to f a s t e r than 
p a i r s o f u n a s s o c i a t e d words (e.g. 'bread' and ' n u r s e ' ) . 
I n summary, the s t u d i e s of word-recognition i n n o r m a l l y - h e a r i n g 
s u b j e c t s reviewed i n t h i s s e c t i o n , suggest t h a t i n a l a b o r a t o r y s e t t i n g 
a t l e a s t , graphemic s i m i l a r i t y between word-pairs i n t e r f e r e s w i t h , and phonemic 
s i m i l a r i t y f a c i l i t a t e s , word-recognition p r o c e s s e s . P r o n o u n c e a b i l i t y and 
semantic a s s o c i a t i o n s a l s o appear to be important f a c t o r s determining the 
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speed and accuracy of l e x i c a l - d e c i s i o n responses. Meyer, Schvaneveldt and 
Ruddy (1974) i n summing up t h e i r own study, d e s c r i b e the extent of our p r e s e n t 
understanding of the f a c t o r s i n f l u e n c i n g word-recognition i n a passage t h a t 
i s worth quoting a t l e n g t h : 
Of course, our r e s u l t s do not prove t h a t i t i s i m p o s s i b l e to r e c o g n i s e 
p r i n t e d words d i r e c t l y from t h e i r v i s u a l r e p r e s e n t a t i o n s . V i s u a l 
i n f o r m a t i o n i s c e r t a i n l y s u f f i c i e n t f o r r e c o g n i s i n g some non-verbal 
o b j e c t s i n the r e a l word. Under v a r i o u s c i r c u m s t a n c e s , people may 
a l s o comprehend words d i r e c t l y from t h e i r v i s u a l r e p r e s e n t a t i o n s . 
For example t h i s c o u l d be t r u e of i n d i v i d u a l s who read nonalphabetic 
w r i t i n g such as Chinese. (p. 318) 
T h e i r statement r e f e r r i n g to the p o s s i b i l i t y t h a t 'people may a l s o 
comprehend words d i r e c t l y from t h e i r v i s u a l r e p r e s e n t a t i o n s ' may a l s o have 
some important b e a r i n g on word-recognition p r o c e s s e s of the p r e l i n g u a l l y 
deaf. 
The b a s i c procedure employed by Meyer and Schvaneveldt (1971), Meyer 
e t a l . (1973, 1974), and Rubenstein e t a l . (1971a and b) to i n v e s t i g a t e 
how a person p r o c e s s e s i s o l a t e d l e t t e r - s t r i n g s , i n v o l v e s measuring the 
time taken ( r e a c t i o n time) to c l a s s i f y v i s u a l l y p resented s t r i n g s o f 
l e t t e r s as E n g l i s h words or as non-words - a l e x i c a l d e c i s i o n t a s k . The 
r e l a t i o n . : between p a i r s o f words was manipulated (e.g. graphemic, phonemic, 
or semantic s i m i l a r i t y between words), and type of non-word v a r i e d (e.g. 
p r o n o u n c e a b i l i t y , l e g a l i t y ) . P a i r s of l e t t e r - s t r i n g s were pr e s e n t e d e i t h e r 
s i m u l t a n e o u s l y (e.g. Meyer and Schvaneveldt, 1971)and the s u b j e c t s were 
r e q u i r e d to decide whether or not both l e t t e r - s t r i n g s were words and respond 
p o s i t i v e l y , o r i f one, or both were non-words, respond n e g a t i v e l y ; or 
s u c c e s s i v e l y (e.g. Meyer e t a l . , 1974), i n which case s u b j e c t s were 
r e q u i r e d to c l a s s i f y each s t r i n g of l e t t e r s i n d i v i d u a l l y , as e i t h e r a word, 
or non-word: Reaction time was assumed to be a f u n c t i o n of the r e l a t i o n s 
between words. Mean response l a t e n c i e s to the v a r i o u s types of s t i m u l i used 
were then compared, and f a c i l i t a t i o n and i n t e r f e r e n c e e f f e c t s i n v e s t i g a t e d . 
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5.2 Verbal l e a r n i n g i n the deaf. 
R e c e n t l y , the a b i l i t y of the deaf to pro c e s s both p r i n t e d words and 
s i g n s has been s t u d i e d . Of p a r t i c u l a r i n t e r e s t i s the ex t e n t to which 
i n d i v i d u a l s , who have l e a r n e d s i g n language and use i t f l u e n t l y w i t h deaf 
peers, employ t h i s manual system as t h e i r means of p r o c e s s i n g v e r b a l 
information. I f manual mediation or r e p r e s e n t a t i o n i s employed by the deaf 
t h i s may have important i m p l i c a t i o n s f o r how the information i s pro c e s s e d , 
o r g a n i s e d and s t o r e d . For c l a r i t y o f p r e s e n t a t i o n the s t u d i e s w i l l be 
d i v i d e d i n t o two c a t e g o r i e s : (1) those i n v e s t i g a t i n g a b i l i t y to l e a r n 
w o r d - l i s t s ; and (2) those i n v e s t i g a t i n g a b i l i t y to pro c e s s both words and 
s i g n s . 
5.2.1 Experimental i n v e s t i g a t i o n s of word-learning. One of the e a r l i e s t s t u d i e s 
of t h i s k i n d was undertaken by Doehring and R o s e n s t e i n (1960) when they 
t e s t e d accuracy o f v i s u a l r e c o g n i t i o n (using w r i t t e n responses) o f b r i e f l y 
p r e s e n t e d s i n g l e l e t t e r s , t r i g r a m s and 4 - l e t t e r words. They found t h a t the 
younger deaf s u b j e c t s (aged 8 - 11)' were s i g n i f i c a n t l y l e s s a c c u r a t e i n 
t h e i r a b i l i t y t o r e t a i n the presented s t i m u l i than the he a r i n g c o n t r o l s of 
the same age, but t h a t t h e r e was no d i f f e r e n c e between the o l d e r groups 
(12 - 16 y e a r s ) ; the deaf s u b j e c t s appeared to have made up t h e i r v i s u a l 
word-recognition d e f i c i t by the age of 16. 
S e v e r a l s t u d i e s have subsequently i n v e s t i g a t e d word r e t e n t i o n w h i l s t 
manipulating word-type. P a i v i o (1971) s y s t e m a t i c a l l y v a r i e d the a b s t r a c t n e s s -
c o ncreteness dimension o f words and suggested t h a t v i s u a l imagery i s important 
even f o r normally h e a r i n g i n d i v i d u a l s . The q u e s t i o n t h a t i s then r a i s e d i s 
the e x t e n t to which the deaf, who are f o r c e d , by the nature o f t h e i r handicap, 
to r e l y more h e a v i l y on v i s u a l cues, a r e able to u t i l i s e t h i s v i s u a l 
coding . Blanton, Nunnally and Odom (1967) found t h a t the deaf r e l i e d more 
h e a v i l y on graphemic a s s o c i a t i o n s i n w o r d - a s s o c i a t i o n t e s t s and a word-pair 
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l e a r n i n g t a s k than d i d the h e a r i n g c o n t r o l s . More r e c e n t l y , C r a i g (1973) 
r e p o r t e d t h a t the deaf r e t a i n e d high-imagery words (concrete nouns) b e t t e r 
than low-imagery words ( a b s t r a c t nouns), and suggested t h a t the deaf had 
s t o r e d the v e r b a l i n f o r m a t i o n i n the form of v i s u a l c o d i n g . S i m i l a r l y , 
a R u s s i a n study (Rozanova, 1970) a l s o r e p o r t e d t h a t the or t h o g r a p h i c s t r u c t u r e 
of words i s p a r t i c u l a r l y r e l e v a n t to deaf people; j u s t as v i s u a l l y s i m i l a r 
l e t t e r s were f r e q u e n t l y confused i n immediate memory by the deaf (see Chapter 3 
Experiment 1 ) , Rozanova r e p o r t e d t h a t words of a s i m i l a r o r t h o g r a p h i c s t r u c t u r e 
were a l s o confused i n memory. 
The feignability' of E n g l i s h words has a l s o been i n v e s t i g a t e d . Putnam, 
I s c o e and Young (1962) manipulated the s i g n s i m i l a r i t y of the words they 
used. They chose words which had e i t h e r v e r y s i m i l a r or h i g h l y d i s s i m i l a r 
manual s i g n e q u i v a l e n t s . They found t h a t the deaf s u b j e c t s were capable 
o f d i s c r i m i n a t i n g between the members of a p a i r of words with s i m i l a r 
s i g n s , and l e a r n e d these words f a s t e r than those w i t h d i s s i m i l a r s i g n 
e q u i v a l e n t s . Odom, Blanton and Mclntyre (1970) have a l s o s t u d i e d the 
l e a r n i n g o f E n g l i s h words (8 words with s i g n e q u i v a l e n t s and 8 words without 
s i g n e q u i v a l e n t s ) , and found t h a t the deaf r e c a l l e d more words than the 
h e a r i n g c o n t r o l group. The s u p e r i o r word r e c a l l of the deaf s u b j e c t s was 
a t t r i b u t e d by Odom e t a l . to t h e i r b e t t e r a b i l i t y to r e c a l l the s i g n a b l e 
words i n the w o r d - l i s t . Word r e c a l l was f a c i l i t a t e d f o r the deaf when the 
words had s i n g l e manual s i g n e q u i v a l e n t s . 
Word-association t a s k s have a l s o been used by several- i n v e s t i g a t o r s . 
Nunnally and Blanton (1966) r e p o r t e d t h a t deaf s u b j e c t s were f r e q u e n t l y 
unable to g i v e an a s s o c i a t i o n to a word, and t h a t when they d i d , more o f 
t h e i r a s s o c i a t i o n s could be a t t r i b u t e d to v i s u a l e x p e rience. They 
concluded t h a t "as a group, words are l e s s meaningful to the deaf than to 
normals" (p. 87). But, as B o n v i l l i a n , Charrow and Nelson (1973, p.330) 
commented: "These r e s u l t s p r e f e r r i n g to those o f Nunnally and Blanton} might 
i n s t e a d be e x p l a i n e d by assuming t h a t s i g n language i s the n a t u r a l language 
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of the deaf, t h a t s i g n s do not have s p e c i f i c E n g l i s h word r e f e r e n t s , and t h a t 
E n g l i s h - E n g l i s h a s s o c i a t i o n s are mediated through s i g n " . T h i s l a t t e r 
p o s s i b i l i t y i s i n v e s t i g a t e d i n the second of the two word-recognition 
experiments re p o r t e d i n t h i s chapter, Experiment 6. 
K o p l i n , Odom, Blanton and Nunnally (1967) a l s o used a w o r d - a s s o c i a t i o n 
technique to compare deaf and he a r i n g i n d i v i d u a l s , but u n l i k e Nunnally and 
Blanton (1966) , they found t h a t the word a s s o c i a t i o n s of the deaf were s i m i l a r 
to those o f younger h e a r i n g s u b j e c t s . These a p p a r e n t l y d i s c r e p a n t f i n d i n g s 
may be ex p l a i n e d by d i f f e r e n c e s i n the samples of s u b j e c t s t e s t e d and 
c l a s s i f i e d as ' d e a f . As Experiment 1 c l e a r l y demonstrated, a d i v e r s i t y 
of c o g n i t i v e s t r a t e g i e s a r e found even w i t h i n a s i n g l e e d u c a t i o n a l e s t a b l i s h m e n t . 
D i f f e r e n c e s between p o p u l a t i o n s i n d i f f e r e n t e d u c a t i o n a l e s t a b l i s h m e n t s , 
p a r t i c u l a r l y those t h a t c a t e r f o r s p e c i f i c problems, a r e t h e r e f o r e l i k e l y 
to be even more marked, and account f o r the d i f f e r e n t r e s u l t s . S i m i l a r l y , 
the f i n d i n g s o f Blanton and Nunnally (1967), and Gibson, S h u r c l i f f e and Yonas 
(1968) c o n t r a d i c t each o t h e r . The r e s u l t s of the former study suggested 
t h a t p r o n o u n c e a b i l i t y o f CVC nonsense s y l l a b l e s was an i r r e l e v a n t f e a t u r e 
f o r the deaf, who performed e q u a l l y w e l l on the high and low pronounceable 
t r i g r a m s . The h e a r i n g s u b j e c t s , on the o t h e r hand, as might be expected, 
remembered the h i g h l y pronounceable tri g r a m s s i g n i f i c a n t l y b e t t e r . Gibson 
e t al.,however, reported t h a t the deaf were s e n s i t i v e to v a r i a t i o n s i n 
p r o n o u n c e a b i l i t y , and t h a t they d i d make use of pronunciation cues. T h i s 
l a t t e r f i n d i n g w i l l c e r t a i n l y only be a p p l i c a b l e to some, and not a l l , 
deaf i n d i v i d u a l s ; some do have i n t e l l i g i b l e speech and a r e , t h e r e f o r e , aware 
of p r o n u n c i a t i o n , w h i l s t f o r o t h e r s , who a r e unable to a r t i c u l a t e i n t e l l i g i b l y 
p r o n o u n c e a b i l i t y i s u n l i k e l y to be a r e l e v a n t f e a t u r e . 
Other s t u d i e s have used p a i r e d - a s s o c i a t e l e a r n i n g t a s k s to i n v e s t i g a t e 
the v e r b a l l e a r n i n g of the deaf. For example, C o n l i n and P a i v i o (1975) 
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v a r i e d the v i s u a l imagery and the s i g n a b i l i t y (which they d e f i n e d as "a 
measure of the ease w i t h which a word can be r e p r e s e n t e d as a g e s t u r a l 
s i g n " (p.335)) of the words l e a r n e d i n the p a i r e d - a s s o c i a t e l i s t s by deaf 
and h e a r i n g s u b j e c t s . They found t h a t both deaf and h e a r i n g s u b j e c t s were 
able to take advantage of the v i s u a l imagery aroused by the high-imagery nouns 
during l e a r n i n g , whereas s i g n a b i l i t y f a c i l i t a t e d r e c a l l f o r the deaf group 
only. A l s o using a p a i r e d - a s s o c i a t e v e r b a l - l e a r n i n g t a s k , Moulton and 
B e a s l e y (1975) manipulated the semantic a s s o c i a t i o n and the s i m i l a r i t y of 
s i g n e q u i v a l e n t s of the word p a i r s . T h e i r r e s u l t s a l s o showed t h a t the 
deaf s u b j e c t s could code v e r b a l m a t e r i a l on a s i g n b a s i s ( r e p l i c a t i n g the 
f i n d i n g s of C o n l i n and P a i v i o , 1975), but t h a t the semantic coding s t r a t e g y 
adopted by t h i s p a r t i c u l a r group of deaf s u b j e c t s appeared to be more 
e f f i c i e n t than t h e i r s i g n coding s t r a t e g y . I t i s p o s s i b l e t h a t the manipulated 
r e l a t i o n s between the words were so obvious t h a t the s u b j e c t s adopted 
d i f f e r e n t l e a r n i n g s t r a t e g i e s f o r the experimental t a s k , i n s t e a d of those 
they would normally have used. 
To sum up, the s t u d i e s reviewed suggest t h a t i n an experimental 
l a b o r a t o r y s i t u a t i o n a t l e a s t , v i s u a l imagery, and the o r t h o g r a p h i c 
s t r u c t u r e of words, f a c i l i t a t e d v e r b a l l e a r n i n g performance i n the deaf. 
P r o n o u n c e a b i l i t y and s i g n a b i l i t y a l s o appeared to be important f a c t o r s but 
ones t h a t operate l e s s g e n e r a l l y i n the deaf population as a whole, depending 
on a b i l i t y to a r t i c u l a t e , and communicate i n s i g n language. The s i g n a b i l i t y 
dimension Would be as i r r e l e v a n t to a "deaf i n d i v i d u a l who knew no s i g n 
language as i t i s to the h e a r i n g p opulation a t l a r g e . The f u l l e x t e n t to 
which these f a c t o r s p l a y a r o l e i n everyday v e r b a l l e a r n i n g , remains to be 
determined. 
5.2.2 E x p e r i m e n t a l i n v e s t i g a t i o n s of the a b i l i t y of deaf i n d i v i d u a l s to 
p r o c e s s s i g n s and E n g l i s h words i n p a r a l l e l . B e l l u g i and S i p l e (1971) 
i n v e s t i g a t e d the a b i l i t y of a group of deaf i n d i v i d u a l s to remember s i g n s 
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taken from ASL, and commented on the r e l a t i o n s h i p e x i s t i n g between an E n g l i s h 
word and i t s manual s i g n e q u i v a l e n t . They p o s t u l a t e d t h a t "The r e l a t i o n 
between a s i g n i n ASL and an E n g l i s h word i s a good d e a l more remote than 
the r e l a t i o n between the spoken and w r i t t e n v e r s i o n s o f E n g l i s h words" 
(p.229). I t i s t h i s a b i l i t y to transform information between w r i t t e n E n g l i s h 
and s i g n s t h a t i s i n v e s t i g a t e d by the s t u d i e s d i s c u s s e d i n t h i s s e c t i o n . 
S i p l e , F i s c h e r and B e l l u g i (1977) presented a l i s t of items (both s i g n s 
and E n g l i s h words) t o a group of deaf c o l l e g e - s t u d e n t s . Subsequently, they 
t e s t e d r e c o g n i t i o n of the l i s t by p r e s e n t i n g a new l i s t of items ( i n which 
h a l f were new items w h i l s t the remainder had p r e v i o u s l y been presented, and 
of the items p r e v i o u s l y presented, h a l f were i n the same form ( s i g n or word) 
as b e f o r e and the other h a l f i n the opposite m o d a l i t y ) . F a l s e - r e c o g n i t i o n 
responses ( i . e . s a y i n g t h a t an item had o c c u r r e d p r e v i o u s l y when i t had not) 
were examined f o r evidence o f the o r g a n i s a t i o n of items i n LTM. They concluded tha 
the deaf s u b j e c t s t r e a t e d the s i g n s and words as l e x i c a l elements from two 
se p a r a t e language systems, and suggested t h a t s i g n s were b e t t e r encoded by 
the deaf, and t h a t the words were p o s s i b l y sometimes t r a n s l a t e d i n t o t h e i r 
s i g n e q u i v a l e n t s . Frumkin and A n i s f e l d (1977) used a v e r y s i m i l a r technique; 
they presented l i s t s of items and the deaf s u b j e c t s were r e q u i r e d to say 
whether o r not each new item had appeared b e f o r e . The l a t e r items were e i t h e r 
r e l a t e d to preceding ones i n t h e i r s u r f a c e form (or t h o g r a p h i c s t r u c t u r e ) , or 
meaning, or were t o t a l l y u n r e l a t e d . They a l s o used f a l s e r e c o g n i t i o n e r r o r s 
as an index o f memory coding, and found more f a l s e r e c o g n i t i o n responses 
were made to r e l a t e d (both the o r t h o g r a p h i c a l l y and the s e m a n t i c a l l y s i m i l a r 
words) than to u n r e l a t e d words. S i m i l a r r e s u l t s were found f o r s i g n s t h a t 
were f o r m a t i o n a l l y s i m i l a r , and a l s o s e m a n t i c a l l y r e l a t e d s i g n s . 
The experimental evidence reviewed i n the pre v i o u s s e c t i o n s c e r t a i n l y 
suggests t h a t the o r t h o g r a p h i c s t r u c t u r e of words and the p o s s i b i l i t y of 
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s i g n encoding of E n g l i s h words are important f a c t o r s i n v e r b a l l e a r n i n g i n 
the deaf. I n the f o l l o w i n g two experiments the r o l e of these f a c t o r s i n 
r e c o g n i s i n g i s o l a t e d words w i l l be f u r t h e r i n v e s t i g a t e d using the same 
experimental paradigm as Meyer and Schvaneveldt (1971) used w i t h normally 
h e a r i n g s u b j e c t s . The aim of the p r e s e n t i n v e s t i g a t i o n i s to d i s c o v e r more 
about word r e c o g n i t i o n i n deaf i n d i v i d u a l s . Do the deaf use speech r e c e d i n g , 
and/or s i g n recoding, and/or v i s u a l coding i n a l e x i c a l - d e c i s i o n t a s k ? 
Two s t r i n g s of l e t t e r s a r e presented s i m u l t a n e o u s l y using a t a c h i s t o s c o p e , 
and the s u b j e c t s are r e q u i r e d to decide whether or not the l e t t e r - s t r i n g s 
a r e E n g l i s h words as q u i c k l y and as a c c u r a t e l y as p o s s i b l e , r e c o r d i n g the 
d e c i s i o n by p r e s s i n g one of two response keys. A l e x i c a l d e c i s i o n can only 
be made a c c u r a t e l y a f t e r word i d e n t i f i c a t i o n . I t i s assumed t h a t response 
l a t e n c y depends on the o p e r a t i o n s mediating p r i n t e d word-recognition p r i o r 
to a l e x i c a l - d e c i s i o n t a s k . I n Experiment 5 the e f f e c t s of graphemic and 
phonemic r e l a t i o n s between words are independently examined. Response l a t e n c i e s 
to p a i r s of g r a p h e m i c a l l y s i m i l a r and phonemically s i m i l a r words are 
compared w i t h those f o r c o n t r o l words f o r both deaf and h e a r i n g s u b j e c t s . 
I n Experiment 6 the e f f e c t of s i m i l a r i t y o f s i g n - e q u i v a l e n t s i s i n v e s t i g a t e d 
and compared w i t h words which have no s i g n e q u i v a l e n t and could, t h e r e f o r e , 
o n l y be p r e s e n t e d manually using f i n g e r s p e l l i n g , and with c o n t r o l words (words 
w i t h n o n - s i m i l a r s i g n e q u i v a l e n t s ) . I n t e r e s t i s focussed on the Word-Word 
p a i r s ( e l i c i t i n g p o s i t i v e r e s p o n s e s ) , but i n both experiments h a l f the t r i a l s 
i n c l u d e d nonsense words:Word-Non-word, Non-word - Word and Non-word-Non-word 
sequences (negative responses) to provide a c o n t r o l procedure f o r response 
c h o i c e . The non-words were anagrams of the words used i n the experiments, 
c r e a t e d by randomly r e - o r d e r i n g the l e t t e r s . 
M i l l e r , Bruner and Postman (1954) found a r e l a t i o n s h i p between the 
o r d er of approximation to E n g l i s h and the a c c u r a c y with which t a c h i s t o s c o p i c a l l y 
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presented l e t t e r - s e q u e n c e s were reported. The more c l o s e l y a l e t t e r - s e q u e n c e 
approximates to E n g l i s h , the e a s i e r i t i s to encode i n terms o f e x i s t i n g 
language s t r u c t u r e s . I n the l i g h t o f t h i s evidence, the non-words were 
made to look a s u n l i k e E n g l i s h words as p o s s i b l e - approaching zero-order of 
approximation to E n g l i s h , and were r e l a t i v e l y unpronounceable ( c f . Rubenstein 
e t a l . , 1971b). A non-word such as 'blean' o r 'brume' would have very l i k e l y 
confused the young deaf s u b j e c t s and made the ta s k extremely d i f f i c u l t i f not 
im p o s s i b l e f o r them to do (none o f the previous s t u d i e s w i t h the normally-
h e a r i n g used non-adult s u b j e c t s ) , a n d would have r e s u l t e d i n ve r y high e r r o r 
r a t e s . 
Semantic r e l a t i o n s between Word-Word p a i r s were not manipulated i n 
the p r e s e n t experiments; every word-pair was chosen and assumed to be 
s i m i l a r l y u n a s s o c i a t e d i n meaning to avoid meaning as a confounding v a r i a b l e . 
The r e l a t i v e l y l i m i t e d vocabulary o f the deaf i n d i v i d u a l s , together w i t h the 
experimental c o n s t r a i n t s , complicated word s e l e c t i o n . I t has been shown 
(e.g. C l a x t o n , 1975; F o r s t e r and Chambers, 1973; Whaley, 1978) t h a t word 
frequency i s c o r r e l a t e d w i t h speed and accura c y o f r e c o g n i t i o n . Matching 
the frequency of the word s t i m u l i i s , t h e r e f o r e , r e c o g n i s e d to be an important 
experimental procedure. The Thorndike-Lorge word frequency count (1944) , 
or i t s e q u i v a l e n t , i s u s u a l l y used to c o n t r o l f o r word-frequency (e.g. P a i v i o 
& Csapo, 1969). I n t h e i r study o f the v e r b a l l e a r n i n g a b i l i t i e s of a group 
of deaf subjects,0dom, Blanton and Mclntyre (1970) employed a word-frequency 
l i s t ' b a s e d on the w r i t t e n language norms of no r m a l l y - h e a r i n g i n d i v i d u a l s , 
the a p p r o p r i a t e n e s s o f which i s q u e s t i o n a b l e f o r deaf s u b j e c t s . S i n c e 
a p p r o p r i a t e language norms do not e x i s t f o r the deaf, word-frequency could 
not be c o n t r o l l e d f o r i n the p r e s e n t study i n the normal manner. However, 
much a t t e n t i o n was p a i d to s t i m u l u s word s e l e c t i o n , p a r t i c u l a r c a r e being 
taken t o * e n s u r e t h a t every word was w i t h i n the reading vocabulary of each 
deaf i n d i v i d u a l t e s t e d . Two t e a c h e r s , and two e x - p u p i l s , o f the N.C.S.D. 
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were asked t o generate as many word-pairs as pos s i b l e t h a t would comply w i t h 
the experimental requirements regarding the i n t e r n a l r e l a t i o n s o f each 
word-pair, and would be w i t h i n the general reading vocabulary o f the deaf 
c h i l d r e n from the Upper School. From t h i s pool of word-pairs the t e s t 
s t i m u l i were selected. Words t h a t had more than one pr o n u n c i a t i o n (such 
as 'wind') were not included. F i n a l l y , a l i s t o f 200 randomly ordered English 
words was prepared ( i n c l u d i n g a l l the 128 words selected f o r use i n Experiments 
5 and 6 and 72 a d d i t i o n a l words) and presented t o every deaf and hearing 
s u b j e c t , as a p r e - t e s t check t h a t everyone could read ,and know the meaning 
o f , a l l the words. 
Experiment 5 : An i n v e s t i g a t i o n of the e f f e c t o f graphemic and phonemic 
s i m i l a r i t y on v i s u a l word-recognition. 
5.3 Hypotheses. 
I t was hypothesised t h a t the deaf subjects would: 
1) recognise the graphemically s i m i l a r words f a s t e r than the c o n t r o l words; 
2) recognise the graphemically s i m i l a r words f a s t e r than the hearing c o n t r o l s . 
I t was also hypothesised t h a t the hearing subjects would: 
1) recognise phonemically s i m i l a r words f a s t e r than the deaf s u b j e c t s ; 
2) recognise the phonemically s i m i l a r words f a s t e r than the c o n t r o l words. 
5 .4 Method. 
5 . 4 . 1 Subjects: 26 c h i l d r e n (13 boys and 13 g i r l s ) were randomly s e l e c t e d 
from the Upper School. Reading ages ranged from 7 . 7 t o 9 . 1 1 (median:8.4 years) 
w h i l s t t h e i r c h r o n o l o g i c a l ages ranged from 12 .7 t o 1 5 . 8 years (median:13.11 
y e a r s ) . A l l were e i t h e r severely or profoundly deaf - mean hearing loss was 
'cd' (Lewis, 1968) w i t h a mean loss o f 79 dB f o r the b e t t e r ear over the lower 
frequencies and 90 dB over the higher frequencies. 
12 normally hearing c h i l d r e n (6 boys and 6 g i r l s ) from Harden Bridge 
Middle School, Whitley Bay, aged between 1 2 . 5 and 13.3 years acted as 
c o n t r o l s ubjects (median age : 1 2 . 1 0 y e a r s ) . A l l the subjects were o f average, 
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or above-average i n t e l l i g e n c e ; a l l were right-handed, and a l l had normal 
v i s i o n , or v i s i o n c o r r e c t e d t o w i t h i n normal l i m i t s . 
5 . 4 . 2 Apparatus. A Cambridge t w o - f i e l d tachistoscope was connected t o 
an Advanced D i g i t a l Counter (Model SC3) m i l l i s e c o n d t i m e r . The timer was 
c o n t r o l l e d by two standard telegraph keys, one operated by the r i g h t , and 
the o t h e r by the l e f t hand. 96 white tachistoscope cards (20 cm x 10 cm) 
were prepared w i t h two s t r i n g s o f l e t t e r s ( e i t h e r words or non-words) p r i n t e d 
h o r i z o n t a l l y , one above the o t h e r , i n L e t r a s e t Futura medium 48 p t , Sheet 116. 
A small black s t a r placed c e n t r a l l y on a white card was used as the c e n t r a l 
f i x a t i o n p o i n t i n the blank f i e l d . 
5 . 4 . 3 S t i m u l i . The t e s t s t i m u l i consisted o f 48 Word-Word (WW) p a i r s : 
Type 1 : 16 p a i r s o f words which are graphemically s i m i l a r (words of the same l e n g t h 
d i f f e r i n g by one l e t t e r only) b u t phonemically d i s s i m i l a r (e.g. ' p i n t ' and 
' m i n t ' ) . 
Type 2 : 16 p a i r s o f words which are phonemically s i m i l a r but graphemically 
d i s s i m i l a r (e.g. ' s i x ' and ' s t i c k s ' ) . 
Type 3: 16 p a i r s of c o n t r o l words, obtained by randomly interchangin g words 
from the previous two l i s t s , such t h a t no obvious r e l a t i o n s , e i t h e r phonemic 
or graphemic, e x i s t e d w i t h i n each word-pair (e.g. 'knee' and 'cow'). 
Length o f word ranged from 2 t o 6 l e t t e r s . 
The remaining 48 p a i r s o f s t i m u l i consisted o f 24 Non-word - Non-word (NW - NW) 
sequences, 12 Non-word - Word (NW - W) sequences and 12 Word - Non-word (W - NW) 
sequences. The non-words d i d not.generally, f o l l o w t h e . r u l e s o f English-
orthography or phonology, and were not t o be found i n the English language 
(using Webster's New C o l l e g i a t e D i c t i o n a r y , 1 9 7 6 ) . The non-words were 
anagrams o f the o r i g i n a l words, and were created by randomly r e - o r d e r i n g the 
l e t t e r s w i t h i n each o f the words used i n the W-W p a i r s , thus h o l d i n g 
l e t t e r - f r e q u e n c y and letter-sequence l e n g t h constant f o r the words and the 
non-words. Table 5-a shows the 48 W-W p a i r s used i n Experiment 5. 
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5 . 4 . 4 Design and procedure. Subjects were seated i n front o f the tachistoscope, 
the h e i g h t o f which was adjusted t o allow comfortable viewing i n t o the hood. 
Each subj e c t was t e s t e d i n d i v i d u a l l y i n a 40 minute session which included 
the block o f 24 p r a c t i c e t r i a l s . The l a t t e r were administered i n the same 
way as the t r i a l s t h a t f o l l o w e d i n the t e s t session, except t h a t d i f f e r e n t 
l e t t e r - s t r i n g s were used. The p r a c t i c e t r i a l s enabled the subjects t o 
become f a m i l i a r w i t h the experimental procedure and consisted o f 12 W-W 
6 NW-NW 3 NW-W and 3 W-NW sequences. The 96 t e s t t r i a l s were d i v i d e d i n t o 
f o u r blocks o f 24 t r i a l s w i t h a sho r t r e s t i n t e r v a l between each block. At 
the s t a r t o f each t r i a l , the experimenter gave a v i s u a l 'ready' s i g n a l , a 
nod, which could be seen by the subject i n the m i r r o r which ran alongside 
the t a b l e on which the tachistoscope was placed. At the s i g n a l , the subjects 
were i n s t r u c t e d t o look i n t o the viewing-hood and f i x a t e on the c e n t r a l l y -
p o s i t i o n e d small black s t a r which remained v i s i b l e and l i t u n t i l the p r e s e n t a t i o n 
of two l e t t e r - s t r i n g s . The s t i m u l i were presented w e l l above t h r e s h o l d 
w i t h regard t o luminance, c l a r i t y and d u r a t i o n ( . 5 second). The subjects 
were r e q u i r e d torespond as soon as pos s i b l e a f t e r the onset o f the stimulus 
p r e s e n t a t i o n . Response lat e n c y was the dependent v a r i a b l e . 
Type 1. Graphemically s i m i l a r b u t phonemically d i s s i m i l a r p a i r s o f words: 
home - come; p u l l - d u l l ; but - pu t ; cash - wash; few - sew; 
food - good; too - toe; boot - boat; cut - c a t ; l o s t - post; 
low - cow; mind - mink; both - moth; mint - p i n t ; cave - have; 
done - bone. 
Type 2. Phonemically s i m i l a r but graphemically d i s s i m i l a r p a i r s o f words: 
know - no; eye - why; sew - so; w r i t e - r i g h t ; saw - poor; 
key - tea; t a i l - whale; you - who; door - more; shoe - t o ; 
h i g h - my; sea - be; s t i c k s - s i x ; white - f i g h t ; f o o t - put; 
knee - he. 
Type 3. Graphemically and phonemically d i s s i m i l a r p a i r s o f words (controls) : 
home - r i g h t ; good - my; mink - he; d u l l - why; cat - s t i c k s ; 
bone - sea; cow - knee; poor - b u t ; wash - be; boat - s i x ; 
t a i l - p i n t ; eye - moth; toe - key; no - have; poor - c u t ; 
more - t o o l 
Table 5-a. The 48 word-pairs presented i n Experiment 5. 
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The l e t t e r - s t r i n g s were di s p l a y e d h o r i z o n t a l l y one above the ot h e r , i n 
lower-case l e t t e r s , and subtended a v i s u a l angle o f between 2° and 6°, 
depending on length (2 t o 6 l e t t e r s ) , and a v e r t i c a l angle o f about 7°. 
The upper l e t t e r - s t r i n g was always centred on the spot where the c e n t r a l 
f i x a t i o n p o i n t had been, b u t l a y approximately 2° above i t . The f i r s t l e t t e r 
of t h e bottom s t r i n g was always l i n e d below the i n i t i a l l e t t e r o f the 
top s t r i n g . 
The subjects d i d not have t o name the words, but were r e q u i r e d t o 
decide whether or not both s t r i n g s o f l e t t e r s were English words. When both 
were words the *yes' key had t o be pressed w i t h the i n d e x - f i n g e r o f the 
p r e f e r r e d hand by h a l f the s u b j e c t s , t o i n d i c a t e a p o s i t i v e l e x i c a l d e c i s i o n , 
otherwise the 'no' key was pressed using the non-preferred i n d e x - f i n g e r t o 
i n d i c a t e a negative d e c i s i o n ( i . e . when one or both o f the l e t t e r - s t r i n g s 
were n o t Eng l i s h words). For the remaining subjects the hands were reversed 
and the non-preferred index f i n g e r was used f o r p o s i t i v e l e x i c a l decisions 
and the p r e f e r r e d f o r the negative decisions. The l e f t and r i g h t i n d e x - f i n g e r s 
were always h e l d ready over the re s p e c t i v e telegraph keys. On h a l f o f the 
96 t r i a l s a 'yes' response was c o r r e c t and on the remaining t r i a l s a 'no' 
response. The subjects were i n s t r u c t e d t o respond as q u i c k l y and as 
acc u r a t e l y as p o s s i b l e ; accuracy was emphasised. Reaction time (RT) was 
measured ( t o the nearest m i l l i s e c o n d ) from the onset o f p r e s e n t a t i o n of the 
s t i m u l s card t o the f i n g e r - p r e s s response which operated the tim e r . The 
subjects were told-immediately after-each t r i a l whether or not t h e i r 
response had been c o r r e c t , and, i n order t o encourage f a s t and accurate 
responses, were p e r m i t t e d t o see the t i m e r - d i s p l a y on which t h e i r r e a c t i o n 
time was shown. 
A w i t h i n - s u b j e c t s design was used f o r the reasons p r e v i o u s l y o u t l i n e d 
i n connection w i t h Experiments 2, 3 and -1 (see Section 4.2). Once again the 
advantages o f a repeated measures design f a r outweighed any p o s s i b l e 
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disadvantages. Each s u b j e c t was t e s t e d on a l l 96 p a i r s o f s t i m u l i randomly 
ordered and the a p p r o p r i a t e w i t h i n - s u b j e c t s t a t i s t i c a l analyses were undertaken. 
5.4.5 Scoring. The r e a c t i o n time and the correctness of the judgement 
was. recorded f o r each of the 96 t e s t t r i a l s . The number of e r r o r s and 
the r e a c t i o n time data f o r each of the s i x stimulus-categories was averaged 
f o r each s u b j e c t p r i o r t o s t a t i s t i c a l a n a l y s i s . 
5.5 Results. 
The p r i n c i p a l data are the mean r e a c t i o n times of the c o r r e c t responses 
and the percentage o f e r r o r s f o r each type o f stimulus which are shown i n 
Table 5-b. 
5.5.1 Response la t e n c y data. As can be seen from Table 5-b and also from 
Figure 5-a, speed o f d e c i s i o n when both l e t t e r - s t r i n g s are words (W-W p a i r s ) 
was i n f l u e n c e d by the p h y s i c a l r e l a t i o n s between the words. The deaf 
subjects processed the graphemically s i m i l a r (GS) word-pairs f a s t e r . :(raean 
d i f f e r e n c e - 88 msecs) then the phonemically s i m i l a r (PS) word-pairs, which 
i n t h e i r t u r n were processed a l i t t l e f a s t e r than the c o n t r o l (C) word-pairs 
(mean d i f f e r e n c e = 10 msecs), i . e . GS<PS<C. These r e s u l t s suggest t h a t 
graphemic s i m i l a r i t y was a powerful f a c t o r i n the deaf subjects a f f e c t i n g 
the speed of l e x i c a l d e c i s i o n i n a yes/no c l a s s i f i c a t i o n task. This 
f a c i l i t a t o r y e f f e c t o f graphemic s i m i l a r i t y occurred c o n s i s t e n t l y i n 25 
o f the 26 deaf i n d i v i d u a l s i n the experimental group. A s u b s t a n t i a l l y 
smaller and comparatively i n s i g n i f i c a n t f a c i l i t a t i o n e f f e c t o f phonemic 
s i m i l a r i t y (compared w i t h the c o n t r o l W-W p a i r s ) occurred i n 17 of the 26 
deaf s u b j e c t s . 
The hearing c o n t r o l subjects on the other hand responded f a s t e r t o PS 
word-pairs than t o the c o n t r o l W-W p a i r s (mean d i f f e r e n c e = 16 msecs), which 
i n t h e i r t u r n were processed f a s t e r than the GS word-pairs (mean d i f f e r e n c e 
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^ ° " Deaf subjects 
• 0--0 Hearing c o n t r o l subjects 













Graphemically Phonemically Controls 
s i m i l a r s i m i l a r 
Type o f word-pair "(W-W) 
Figure 5-a. L e x i c a l - d e c i s i o n latency as a f u n c t i o n of hearing 
a b i l i t y and graphemic/phonemic r e l a t i o n s between 
word-pairs. 
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d e c i s i o n i n 9 of the 12 hearing s u b j e c t s , and h a l f of the hearing c o n t r o l 
group showed evidence of i n t e r f e r e n c e from the graphemically s i m i l a r W-W 
p a i r s compared w i t h the c o n t r o l W-W p a i r s . These d i f f e r e n c e s i n RT wei?e 
found t o be r e l i a b l e across d i f f e r e n t W-W p a i r s w i t h i n a stimulus-category, 
and were also f a i r l y c o n s i s t e n t across i n d i v i d u a l s ubjects w i t h i n the 
group. 
The r e l a t i v e l y l a r g e standard d e v i a t i o n s of the r e a c t i o n time data 
(up t o 29% o f the mean) r e f l e c t the large i n d i v i d u a l d i f f e r e n c e s t h a t are 
q u i t e commonly e x h i b i t e d by r e l a t i v e l y unpractised experimental subjects. 
The w i t h i n - s u b j e c t s t a t i s t i c a l analyses are however more s e n s i t i v e t o 
d i f f e r e n c e s between stimulus-categories than i s r e f l e c t e d by the la r g e 
standard d e v i a t i o n s . 
The response la t e n c y data (using mean c o r r e c t RT) of the 26 deaf 
and 12 hearing subjects f o r the three categories of W-W p a i r were analysed 
by a 2 (Hearing s t a t u s ) x 3 (Stimulus-category) f a c t o r i a l a n a l y s i s of variance 
w i t h repeated measures on the second f a c t o r and using an unweighted means 
s o l u t i o n (Winer, 1971, pp. 375-7). Subjects were t r e a t e d as a random 
e f f e c t , w h i l s t items which were selected t o be a representative > r a t h e r than 
a t r u l y random, sample, consequently had t o be t r e a t e d as a f i x e d e f f e c t 
(cf.Wike and Church, 1976). See Appendix I f o r a f u l l e r d iscussion o f the 
"Language-as-a-fixed-effeet f a l l a c y " (Clark, 1973). 
The r e s u l t s o f the a n a l y s i s o f variance are shown i n Table 5-c. Of 
the two main e f f e c t s only stimulus-category was s i g n i f i c a n t (F(2,72) = 5.35, 
p < . 0 1 ) , and the i n t e r a c t i o n between Hearing s t a t u s and Stimulus-category 
was also h i g h l y s i g n i f i c a n t (F(2,72) = 17. 33, p<.001. (This l a t t e r 
i n t e r a c t i o n can c l e a r l y be seen i n Figure 5-a). 
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Source of v a r i a n c e : df SS MS F P 
Between Ss: (37) 
A (Hearing s t a t u s ) 1 243.98 243. 98 0. 007 ns 
Ss w i t h i n groups 36 1,278, 139.99 35 ,762. 22 
Within S s : (76) 
3 ( S t i m u l u s - c a t e g o r y ) 2 15,793.8 7 ,896. 9 5. 35 < .01 
A x B 2 51,138.28 25 ,569. M 17. 33 < .001 
B x Ss 72 106,223.7 1 ,475. 33 
TOTAL 113 1,460,839.75 
Table 5-c. Summary t a b l e of the 2 (Hearing s t a t u s ) x 3 (Stimulus-category) 
f a c t o r i a l a n a l y s i s o f v a r i a n c e - unweighted means s o l u t i o n . 
I n a d d i t i o n planned comparisons between the phonemically s i m i l a r and 
the c o n t r o l W-W p a i r s , and the g r a p h e m i c a l l y s i m i l a r and the c o n t r o l W-W 
p a i r s were c a r r i e d out f o r the deaf and h e a r i n g groups s e p a r a t e l y u s i n g 
the Dunnett t e s t a g a i n s t c o n t r o l (Winer, 1971, pp. 89-90). N e i t h e r of 
t h e s e comparisons were s i g n i f i c a n t f o r the h e a r i n g group ( t = 0.42 f o r 
both comparisons). The h y p o t h e s i s t h a t the h e a r i n g s u b j e c t s would p r o c e s s 
the phoneraically s i m i l a r W-W p a i r s s i g n i f i c a n t l y f a s t e r than the c o n t r o l 
W-W p a i r s was not t h e r e f o r e supported, although the d i f f e r e n c e s were i n the 
p r e d i c t e d d i r e c t i o n . For the deaf group, the d i f f e r e n c e between the 
phonemically s i m i l a r and the c o n t r o l W-W p a i r s w a s n o t s i g n i f i c a n t ( t = 0.29), 
as might be expected, but a s i g n i f i c a n t d i f f e r e n c e was found between the 
g r a p h e m i c a l l y s i m i l a r and the c o n t r o l W-W p a i r s ( t = 2.3, p<.025, one-
t a i l e d t e s t ) . As was hypothesised, the deaf s u b j e c t s d i d process the 
g r a p h e m i c a l l y s i m i l a r W-W p a i r s s i g n i f i c a n t l y f a s t e r than the c o n t r o l words. 
D i f f e r e n c e s c o r e s between mean r e a c t i o n times were a l s o c a l c u l a t e d 
f o r each i n d i v i d u a l w i t h i n the deaf and h e a r i n g groups f o r : 
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(1) graphemically s i m i l a r - c o n t r o l W-W p a i r s ; 
(2) phonemically s i m i l a r - c o n t r o l W-W p a i r s ; 
(3) graphemically s i m i l a r - phonemically s i m i l a r W-W p a i r s , and were 
compared using the Mann-Whitney U t e s t . The graphemically s i m i l a r word-
p a i r s were processed s i g n i f i c a n t l y f a s t e r than the c o n t r o l W-W p a i r s by the 
deaf subjects than the hearing subjects (z = 3.8, p < . 0 0 0 7 ) , w h i l s t t h e re 
was no s i g n i f i c a n t d i f f e r e n c e between the two groups i n t h e i r a b i l i t y t o 
process phonemically s i m i l a r W-W p a i r s r e l a t i v e t o the c o n t r o l words as judged 
by response l a t e n c i e s . A h i g h l y s i g n i f i c a n t d i f f e r e n c e was however found 
between the two groups on the d i f f e r e n c e scores f o r the graphemically 
s i m i l a r and the phonemically s i m i l a r W-W p a i r s - the deaf subjects processed 
the former W-W p a i r s f a s t e r than the l a t t e r , w h i l s t the opposite was t r u e 
f o r the hearing subjects. There was t h e r e f o r e very l i t t l e o v e r l ap i n the 
d i s t r i b u t i o n o f the d i f f e r e n c e scores o f the deaf and the hearing subjects 
(z = 4.1, p<C.0003). As was hypothesised, the deaf subjects processed the 
grapheraically s i m i l a r word-pairs s i g n i f i c a n t l y f a s t e r than the hearing 
s u b j e c t s , w h i l s t the hearing subjects processed the phonemically s i m i l a r 
word-pairs s i g n i f i c a n t l y f a s t e r than the deaf i n d i v i d u a l s , although the 
o v e r a l l mean response latency averaged over a l l the th r e e W-W s t i m u l u s -
categories was very s i m i l a r f o r the deaf and hearing groups - 709 and 703 
msecs r e s p e c t i v e l y . 
The negative responses ( t o the three non-word categories) were o f 
secondary i n t e r e s t compared w i t h the word-pairs, but w i n be b r i e f l y 
discussed. As shown i n Figure 5-b, the mean response l a t e n c i e s f o r the 
non-word categories were very s i m i l a r f o r the deaf and hearing groups. 
The mean response l a t e n c i e s t o the NW-NW p a i r s were c o n s i s t e n t l y f a s t e r 
than the NW-W p a i r s f o r 3 3 of the 38 (deaf and hearing) s u b j e c t s , and the 
responses t o the W-NW s t i m u l i were c o n s i s t e n t l y slower than the HW-W 
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F i g u r e 5-b. L e x i c a l - d e c i s i o n l a t e n c y f o r the non-word 
p a i r s as a f u n c t i o n of hea r i n g a b i l i t y 
(Experiment 5 ) . 
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s t i m u l i f o r 35 of the 38 s u b j e c t s . G e n e r a l l y , the non-word s t i m u l u s -
c a t e g o r i e s were processed more sl o w l y than the word p a i r s , as has a l s o 
been reported by oth e r r e s e a r c h e r s (e.g. F o r s t e r and Chambers, 1973; 
Nickerson, 1965). Some i n d i v i d u a l s were however a b l e to respond n e g a t i v e l y 
to the NW-NW p a i r s f a s t e r than they were a b l e to respond p o s i t i v e l y to the 
W-W p a i r s . T h i s was t r u e f o r more of the hear i n g than the deaf s u b j e c t s , 
and p o s s i b l y r e f l e c t s the g r e a t e r f a m i l i a r i t y of h e a r i n g i n d i v i d u a l s w i t h 
the r u l e s o f E n g l i s h orthography and phonology compared with the deaf, which 
might p o s s i b l y make the task of r e j e c t i n g non-words both f a s t e r and e a s i e r . 
The 96 t e s t t r i a l s were presented randomly to each s u b j e c t - the items 
both w i t h i n and a c r o s s the s t i m u l u s c a t e g o r i e s appeared i n a d i f f e r e n t 
order f o r each i n d i v i d u a l . The r e a c t i o n time data w i t h i n each of the s i x 
s t i m u l u s - c a t e g o r i e s was t h e r e f o r e s t u d i e d according to order of p r e s e n t a t i o n 
f o r evidence o f e i t h e r range e f f e c t s (Poulton, 1973) or a p r a c t i c e e f f e c t . 
There was however, no i n d i c a t i o n t h a t s u b j e c t s ' responses were i n f l u e n c e d 
by the range of experimental c o n d i t i o n s . I n f a c t , when questioned a f t e r 
the t e s t s e s s i o n , the s u b j e c t s were unaware t h a t the r e l a t i o n s between the 
W-W p a i r s had been manipulated, and were on l y aware t h a t the t a s k was 
concerned w i t h a b i l i t y to make l e x i c a l d e c i s i o n s . N e i t h e r was t h e r e any 
d i r e c t evidence of any s y s t e m a t i c . p r a c t i c e e f f e c t a c r o s s t r i a l s -
r e a c t i o n times d i d not become i n c r e a s i n g l y f a s t e r with p r a c t i c e . 
5.5.2 E r r o r data. Response l a t e n c y data cannot be f u l l y understood without 
t a k i n g the number and the d i s t r i b u t i o n of e r r o r s i n t o c o n s i d e r a t i o n . 
P r i o r to the experiment the maximum a c c e p t a b l e e r r o r r a t e was s e t a t 10%, 
and any s u b j e c t f a i l i n g to meet t h i s c r i t e r i o n was d i s c a r d e d and r e p l a c e d 
by another s u b j e c t . The o v e r a l l e r r o r r a t e was r e l a t i v e l y high - 8.3% f o r 
the deaf, and 8.9% f o r the h e a r i n g c o n t r o l group. The d i s t r i b u t i o n of 
e r r o r s however d i f f e r e d c o n s i d e r a b l y a c r o s s the s i x s t i m u l u s - c a t e g o r i e s 
as shown i n Table 5-b, and a l s o i n F i g u r e s 5-a and 5-b. The most s t r i k i n g 
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d i f f e r e n c e was between the word- and the non-word c a t e g o r i e s , with n e a r l y 
t h r e e times as many e r r o r s o c c u r r i n g i n the l a t t e r category. Both the 
deaf and h e a r i n g groups made by f a r the g r e a t e s t number of e r r o r s on the 
"W-NW items (24.4% and 26% r e s p e c t i v e l y ) . The m a j o r i t y of these i n c o r r e c t 
responses were c o n s i d e r a b l y f a s t e r than the c o r r e c t judgements on W-NW • 
s t i m u l i , s u g g e s t i n g t h a t the s u b j e c t s had p r e s s e d the response-key 
prematurely a f t e r only p r o c e s s i n g the top l e t t e r - s t r i n g (a word). The 
o v e r a l l d i s t r i b u t i o n of e r r o r s was v e r y s i m i l a r to the p a t t e r n of mean 
c o r r e c t response l a t e n c i e s a c r o s s the s i x s t i m u l u s - c a t e g o r i e s - as the 
mean response l a t e n c y i n c r e a s e d so d i d the number of e r r o r s . These r e s u l t s 
cannot t h e r e f o r e be d i r e c t l y e x p l a i n e d by a g e n e r a l speed-accuracy t r a d e -
o f f , and may be a t l e a s t p a r t l y a t t r i b u t e d to d i f f e r e n t p r o c e s s i n g demands. 
According to Norman and Bobrow's (1975) a n a l y s i s of p r o c e s s i n g l i m i t s , 
the t a s k c o u l d be d e s c r i b e d as g e n e r a l l y ' d a t a - l i m i t e d ' . I n c r e a s i n g the 
a l l o c a t i o n o f p r o c e s s i n g r e s o u r c e s would probably have very l i t t l e e f f e c t 
on performance, e i t h e r speed ot a c c u r a c y - p r o c e s s i n g i s l a r g e l y independent 
of p r o c e s s i n g r e s o u r c e s . 
A d e t a i l e d study of the e r r o r s showed t h a t s u b j e c t s d i d not 
c o n s i s t e n t l y respond i n c o r r e c t l y on c e r t a i n of the s t i m u l u s - i t e m s - the 
e r r o r s appeared to be randomly d i s t r i b u t e d over times w i t h i n each s t i m u l u s -
category. Some e r r o r s seemed to have been due to l a p s e s of a t t e n t i o n , 
and more f r e q u e n t l y , to hand-response co n f u s i o n s . Although s u b j e c t s were 
never s p e c i f i c a l l y asked to c o r r e c t t h e i r e r r o r s , many were aware t h a t they 
had made an i n c o r r e c t response on a p a r t i c u l a r t r i a l before being informed 
of t h e i r mistake by the experimenter. 
5.6 D i s c u s s i o n . 
In the p r e s e n t experiment, i n d i v i d u a l s were faced w i t h the t a s k of 
d e c i d i n g whether or not a sequence of l e t t e r s was an E n g l i s h word. Obviously 
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when p r e s e n t a t i o n i s v i s u a l , p r e l i m i n a r y i d e n t i f i c a t i o n of component l e t t e r s 
i s bound to be based on v i s u a l f e a t u r e s , but the quest i o n s t i l l remains, 
whether the s p e l l i n g p a t t e r n and/or the sound p a t t e r n was used to a c c e s s 
l e x i c a l memory, i . e . an i n d i v i d u a l ' s long-term r e p r e s e n t a t i o n of language 
i n memory. The r e s u l t s showed t h a t both of the v a r i a b l e s s t u d i e d -
graphemic and phonemic s i m i l a r i t y , were determinants of w o r d - c l a s s i f i c a t i o n 
time, but t h a t these two v a r i a b l e s produced r a t h e r d i f f e r e n t e f f e c t s i n the 
deaf and the h e a r i n g s u b j e c t s . 
There was no evidence of the g e n e r a l v i s u a l word-recognition d e f i c i t 
r eported by Doehring and R o s e n s t e i n (1960) f o r younger deaf s u b j e c t s , 
although many of the deaf i n d i v i d u a l s t e s t e d i n the p r e s e n t experiment were 
of a s i m i l a r age. Most of the deaf s u b j e c t s t e s t e d i n Experiment 5 appeared 
to be r e l y i n g h e a v i l y on graphemic cues f o r v i s u a l decoding of the word-pairs 
and more h e a v i l y than the h e a r i n g c o n t r o l s u b j e c t s , thereby r e p l i c a t i n g the 
e a r l i e r f i n d i n g s of Blanton, Nunnally and Odom (1967) f o r memory. I t may 
be t h a t v i s u a l cues provided a s u b s t i t u t e f o r the phonemic cues and 
a u d i t o r y decoding which i s employed by the m a j o r i t y o f normally h e a r i n g 
i n d i v i d u a l s . Here, as i n the two pre v i o u s c h a p t e r s , v i s u a l cues again 
appear to p l a y a v i t a l r o l e . J u s t as v i s u a l f e a t u r e s were found to be 
important f o r the r e c o g n i t i o n and memory of i n d i v i d u a l alphabet l e t t e r s 
(Experiments 1 - 4 i n c l u s i v e ) , and f o r the memory of words (e.g. Frumkin and 
A n i s f e l d , 1977; Rozanova, 1970), the p r e s e n t f i n d i n g s provide y e t f u r t h e r 
evidence, t h i s time f o r word-recognition, of the importance of o r t h o g r a p h i c 
cues. G r a d u a l l y , experimental data i s accumulating i n support of Conrad's 
t e n t a t i v e suggestion (1972c) t h a t deaf i n d i v i d u a l s might r e l y on the v i s u a l 
image of p r i n t e d words i n t h i n k i n g and memory. 
The p r e s e n t r e s u l t s do not shed much l i g h t on the question, of whether 
deaf s u b j e c t s use speech recoding i n a l e x i c a l d e c i s i o n t a s k . There was 
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o v e r a l l o n ly a s m a l l , n o n - s i g n i f i c a n t f a c i l i t a t i o n e f f e c t of phonemic 
s i m i l a r i t y compared w i t h r e c o g n i t i o n of the c o n t r o l words. This small 
group e f f e c t however masked important i n d i v i d u a l d i f f e r e n c e s . Five of the 
26 deaf i n d i v i d u a l s were c l e a r l y using speech coding as e f f i c i e n t l y as 
graphemic cues, as judged by t h e i r r e a c t i o n times and the f a c i l i t a t o r y 
e f f e c t of phonemic s i m i l a r i t y r e l a t i v e t o the c o n t r o l word-pairs. A l l 
these f i v e i n d i v i d u a l s had i n t e l l i g i b l e speech compared w i t h the general 
standard o f i n t e l l i g i b i l i t y o f the e n t i r e deaf sample t e s t e d , and t h e i r 
hearing losses were a l l i n the severe (hearing losses of between 65 dB 
and 80dB) r a t h e r than the profound, range. There were a f u r t h e r s i x 
i n d i v i d u a l s who showed no evidence a t a l l o f any f a c i l i t a t i o n e f f e c t o f 
phonemic r e l a t i o n s , and who responded s i m i l a r l y t o both the phonemically 
s i m i l a r and the c o n t r o l word-pairs; i n both cases the responses were 
considerably, slower compared t o the graphemically s i m i l a r word-pairs. 
The group r e s u l t s were misleading i n as much as they masked these very 
important i n d i v i d u a l d i f f e r e n c e s i n a b i l i t y t o process the d i f f e r e n t types 
of word. The 11 extreme" i n d i v i d u a l s o u t l i n e d above provide f u r t h e r 
evidence o f the need f o r , and the importance o f , the k i n d o f experimental 
approach adopted i n the previous f o u r experiments which were designed t o 
inc o r p o r a t e an awareness o f i n d i v i d u a l d i f f e r e n c e s . Further i n d i r e c t 
evidence t h a t speech coding was not being employed by the m a j o r i t y of the 
deaf s u b j e c t s , i s t h a t the pr o n u n c i a t i o n o f the graphemically s i m i l a r 
word-pairs d i d not i n t e r f e r e w i t h speed o f l e x i c a l d e c i s i o n although the 
pronunciation o f each o f the words w i t h i n each p a i r was q u i t e d i f f e r e n t , 
as f o r example 'home' and come'. I t i s these p r o n u n c i a t i o n d i f f e r e n c e s 
which are the most l i k e l y source of i n t e r f e r e n c e f o r hearing i n d i v i d u a l s 
who recode the words phonemically - d i f f e r e n c e s which were l a r g e l y 
i r r e l e v a n t t o many o f the deaf subjects. 
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The r e s u l t s from the deaf s u b j e c t s provide a d d i t i o n a l support f o r 
Baron (1973) who concluded t h a t meaning could be d e r i v e d from v i s u a l cues, 
without the n e c e s s i t y of phonemic cues, although he d i d acknowledge t h a t 
a phonemic code could a l s o be used. They a l s o r e i n f o r c e an i d e a put 
forward by Meyer, Schvaneveldt and Ruddy (1974) who, l i k e Baron, r e c o g n i s e d 
t h a t i t might be p o s s i b l e to r e c o g n i s e p r i n t e d words d i r e c t l y from t h e i r 
v i s u a l r e p r e s e n t a t i o n . 
Contrary to e x p e c t a t i o n , the response l a t e n c y data from the h e a r i n g 
s u b j e c t s d i d not r e p l i c a t e the f i n d i n g s of Meyer, Schvaneveldt and Ruddy 
(1973, 1974). A s i g n i f i c a n t i n t e r f e r e n c e e f f e c t from graphemic s i m i l a r i t y 
and the s i g n i f i c a n t f a c i l i t a t i o n due to phonemic s i m i l a r i t y was not found, 
although the s m a l l , n o n - s i g n i f i c a n t d i f f e r e n c e s were i n the same d i r e c t i o n 
as those r e p o r t e d by Meyer e t a l . One p o s s i b l e e x p l a n a t i o n f o r t h i s d i f f e r e n c e 
may be the use, i n the p r e s e n t study, of words t h a t were c a r e f u l l y s e l e c t e d 
u s i n g the everyday and r e a d i n g vocabulary of the deaf a d o l e s c e n t s as a 
guide. J u s t as i t i s i n a p p r o p r i a t e to employ w i t h the deaf a word-frequency 
l i s t based on the written-language norms of h e a r i n g c h i l d r e n , i t may be 
e q u a l l y i n a p p r o p r i a t e to the h e a r i n g i n d i v i d u a l s when the procedure i s c a r r i e d 
out i n r e v e r s e . The everyday vocabulary of t h i s sample of deaf a d o l e s c e n t s 
i s q u i t e p o s s i b l y i d i o s y n c r a t i c . A l t e r n a t i v e l y , the s i m i l a r response l a t e n c i e s 
a c r o s s d i f f e r e n t s t i m u l u s - c a t e g o r i e s may be evidence of the v e r s a t i l i t y 
and f l e x i b i l i t y of word-recognition p r o c e s s e s as suggested by Spoehr (1978) . 
Normally-hearing i n d i v i d u a l s may i n f a c t be a b l e to compensate f o r e x p e r i -
mental manipulations and use both graphemic and phonemic cues as and when 
the s i t u a t i o n demands. 
The graphemic-encoding h y p o t h e s i s , which u n t i l now has l a r g e l y l a c k e d 
unequivocal experimental support, i s supported by the r e s u l t s from the 
deaf s u b j e c t s . I f however one t a k e s the r e s u l t s of the deaf and h e a r i n g 
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s u b j e c t s together, then the dual-encoding h y p o t h e s i s i s the only one 
of the t h r e e t h e o r i e s o u t l i n e d i n S e c t i o n 5.1 t h a t accounts f o r both 
s e t s o f experimental data adequately. The handicapping c o n d i t i o n of 
deafness f o r c e s i n d i v i d u a l s to r e l y more h e a v i l y on v i s u a l cues, but 
i t i s a l s o p o s s i b l e t h a t normally-hearing i n d i v i d u a l s can, and do make 
use of graphemic a s s o c i a t i o n s (e.g. Kleiman, 1975). 
While word-recognition t a s k s may not c l o s e l y resemble the p r o c e s s e s 
i n v o l v e d i n r e a d i n g i n everyday l i f e , the p r e s e n t f i n d i n g s may have some 
important i m p l i c a t i o n s f o r the t e a c h i n g of reading. Most c h i l d r e n a r e 
taught to read E n g l i s h by l e a r n i n g to a s s o c i a t e sounds w i t h p r i n t e d words. 
Evidence f o r the importance of o r t h o g r a p h i c r e p r e s e n t a t i o n i n word-
r e c o g n i t i o n , may a l s o be c r i t i c a l when t e a c h i n g young deaf c h i l d r e n to 
read. I t may be t h a t the shape of i n d i v i d u a l words should be emphasised 
to those deaf i n d i v i d u a l s who appear to r e l y on v i s u a l coding - t h i s 
may be the b e s t b a s i s on which to teach non-oral v e r b a l language. 
The r e s u l t s o f t h i s p i l o t study i n which s u b j e c t s were t r e a t e d as 
a random e f f e c t and items as a f i x e d e f f e c t (using F^, C l a r k , 1973) 
may be g e n e r a l i s e d to o t h e r i n d i v i d u a l s of the deaf p o p u l a t i o n , which 
i s d e f i n e d , f o r the purposes of the p r e s e n t experiments, as the deaf 
school from which the sample of s u b j e c t s was drawn. There can be no 
suggestion i n view of the d i f f e r e n c e s e x i s t i n g between deaf s c h o o l s 
(see S e c t i o n 1.4) t h a t the r e s u l t s may be g e n e r a l i s e d to a l l deaf 
i n d i v i d u a l s . For, as has a l r e a d y been suggested, the d i f f e r e n c e s i n 
speech s k i l l s , language a b i l i t y , communication s k i l l s i n g e n e r a l , and 
i n t h e i r e d u c a t i o n a l background and t r a i n i n g would be of o v e r r i d i n g 
importance, and would be l i k e l y to a f f e c t word-recognition performance -
both a b i l i t y and s t r a t e g y . I t i s t h e r e f o r e n e c e s s a r y f o r s i m i l a r 
experiments to be c a r r i e d out i n other deaf e s t a b l i s h m e n t s i n order to 
d i s c o v e r whether or not the f i n d i n g s may be r e p l i c a t e d . Meanwhile, the 
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q u e s t i o n of g e n e r a l i s a b i l i t y with regard to items ( i n t h i s case word-
p a i r s ) i s f a r l e s s s t r a i g h t f o r w a r d , a n d t h e r e has r e c e n t l y been c o n s i d e r a b l e 
debate over t h i s p a r t i c u l a r problem (see Appendix I ) . S i n c e items were 
t r e a t e d as a f i x e d e f f e c t , i t was r e a l i s e d t h a t the r e s u l t s of the s t a t i s t i c a l 
a n a l y s e s from t h i s and the f o l l o w i n g experiment (Experiment 6) could 
not be g e n e r a l i s e d to o t h e r word-pairs of the same t y p e s . At the same 
time however, t h e r e i s no obvious reason to b e l i e v e t h a t the p a r t i c u l a r 
s e l e c t i o n o f the 16 word-pairs used i n each category was i n any way 
p e c u l i a r , and t h a t the r e s u l t s a r e not r e p l i c a b l e . I t i s suggested 
t h e r e f o r e t h a t the experiment should be repeated u s i n g a d i f f e r e n t 
s e l e c t i o n of words, or p o s s i b l y p r e s e n t i n g d i f f e r e n t s e l e c t i o n s of 
word-pairs (drawn from a l a r g e pool of items) to each s u b j e c t (Keppel, 
1976). Such an approach r e l i e s on s c i e n t i f i c i n f e r e n c e r a t h e r than 
the s t a t i s t i c a l i n f e r e n c e t h a t has been suggested by C l a r k (1973)» 
usi n g a s t a t i s t i c a l model, min F', which i s not as y e t f u l l y understood. 
Under these c i r c u m s t a n c e s the way forward u s i n g s c i e n t i f i c g e n e r a l i s a t i o n 
would seem to be p r e f e r a b l e , and should be sought i n any f u t u r e study 
of the word-recognition p r o c e s s e s of a group of deaf i n d i v i d u a l s t h a t 
i s undertaken i n any depth. 
I t would a l s o be of i n t e r e s t i n the f u t u r e to i n v e s t i g a t e the e f f e c t 
of semantic a s s o c i a t i o n s u s i n g the same experimental procedure, and to 
study the i n t e r a c t i o n o f t h e s e v a r i o u s v a r i a b l e s which, i n i s o l a t i o n , 
i n f l u e n c e w o r d - c l a s s i f i c a t i o n time. One a l s o needs to remember t h a t 
the r e l a t i v e importance of v a r i o u s v i s u a l , sound and/or semantic cues 
i n word-recognition may be i n f l u e n c e d by .the amount of context t h a t i s 
a v a i l a b l e . I f , i n s t e a d of a single-word r e c o g n i t i o n t a s k , the semantic 
and s y n t a c t i c context was a l s o presented, then the v i s u a l and phonemic 
r e l a t i o n s h i p s might not be so important. 
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Experiment 6: An i n v e s t i g a t i o n of the e f f e c t of s i m i l a r i t y of s i g n 
e q u i v a l e n t s on v i s u a l word-recognition. 
T h i s experiment was undertaken to provide information about the 
p o s s i b l e r o l e of manual r e p r e s e n t a t i o n i n the r e c o g n i t i o n of p r i n t e d 
words. J u s t as i n Experiment 5 the phonemic/graphemic r e l a t i o n s h i p 
between words was manipulated, so i n the p r e s e n t experiment, the type 
of manual mediation p o s s i b l e was s y s t e m a t i c a l l y v a r i e d . 
5.7 Hypotheses. 
I t was h y p o t h e s i s e d t h a t the deaf s u b j e c t s would: 
1) r e c o g n i s e the-word-pairs with s i m i l a r s i g n e q u i v a l e n t s f a s t e r than 
e i t h e r the c o n t r o l words, or those without s i g n e q u i v a l e n t s ; 
2) r e c o g n i s e the c o n t r o l word-pairs f a s t e r than those without s i g n 
e q u i v a l e n t s and which can only be r e p r e s e n t e d manually using f i n g e r s p e l l i n g ; 
3) p r o c e s s the word-pairs with s i m i l a r s i g n e q u i v a l e n t s f a s t e r r e l a t i v e 
to the c o n t r o l words than the h e a r i n g s u b j e c t s f o r whom s i g n i n g i s not 
a r e l e v a n t dimension. 
I t was a l s o h y p o thesised t h a t the h e a r i n g c o n t r o l s u b j e c t s would 
process a l l t h r e e types of word-pair e q u a l l y p r o f i c i e n t l y and t h a t t h e r e 
would be no d i f f e r e n c e i n response l a t e n c y a c r o s s the W-W s t i m u l u s -
c a t e g o r i e s s i n c e they d i d not know any s i g n language. 
5.8 Method. 
5.8.1 S u b j e c t s ! The same group of 26 deaf and 12 h e a r i n g s u b j e c t s t e s t e d 
i n Experiment 5 a l s o a c t e d as s u b j e c t s i n the p r e s e n t experiment. 
5.8.2 Apparatus, design and procedure. E x a c t l y the same apparatus, design 
and experimental procedure ( i n c l u d i n g the p r a c t i c e t r i a l s ) was used as f o r 
the p r e v i o u s experiment; only the s t i m u l i presented to the s u b j e c t s were 
d i f f e r e n t . Each s u b j e c t was r e q u i r e d to use the opposite i n d e x - f i n g e r f o r 
the p o s i t i v e and n e g a t i v e judgements to the one they had used i n Experiment 5. 
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5.8.3 S t i m u l i . The t e s t s t i m u l i c o n s i s t e d of 48 W-W p a i r s : 
Type 1: 16 p a i r s of words w i t h very s i m i l a r s i g n e q u i v a l e n t s but which 
are not s e m a n t i c a l l y r e l a t e d (e.g. 'work' and g r e e n ' ) . 
Type 2: 16 p a i r s of words which have no s i g n e q u i v a l e n t s and which 
t h e r e f o r e have to be f i n g e r s p e l l e d i f they are to be r e p r e s e n t e d manually 
(e.g. t i g e r ' and ' f r u i t ' ) . 
Type 3: 16 p a i r s of words w i t h s i g n e q u i v a l e n t s which are not s i m i l a r , 
i . e . c o n t r o l words (e.g. ' c a t ' and 'good'). 
Length of word ranged from 3 to 8 l e t t e r s . T a b l e 5-d shows the 48 word-
p a i r s p r e s e n t e d i n Experiment 6. 
The remaining 48 t e s t t r i a l s i n c l u d e d 24 NW-NW t r i a l s , 12 NW-W t r i a l s 
and 12 W-NW t r i a l s . Once again the non-words were c r e a t e d by randomly 
r e - o r d e r i n g the l e t t e r s w i t h i n each of the words used i n W-W p a i r s . The 
l e t t e r - s t r i n g s were d i s p l a y e d as b e f o r e and subtended a h o r i z o n t a l 
v i s u a l angle o f between 3° and 8° depending on l e n g t h of word, and a 
v e r t i c a l v i s u a l angle of about 7°. The data were scored as f o r Experiment 5. 
5.9 R e s u l t s . 
The mean RTs of the c o r r e c t responses and the percentage of e r r o r s 
f o r each s t i m u l u s - c a t e g o r y are shown i n Table 5-e. 
5.9.1 Response l a t e n c y data. As can be seen from Table 5-e, and i n F i g u r e 
5-c speed of l e x i c a l d e c i s i o n was a f f e c t e d by the d i f f e r e n t s t i m u l u s -
c a t e g o r i e s . As was p r e d i c t e d , the deaf s u b j e c t s responded f a s t e r to the 
W-W p a i r s w i t h s i m i l a r s i g n e q u i v a l e n t s than to the c o n t r o l word-pairs, 
i . e . words w i t h n o n - s i m i l a r s i g n e q u i v a l e n t s (mean d i f f e r e n c e = 28 msecs), 
which i n t h e i r turn were r e c o g n i s e d f a s t e r than those with no s i g n e q u i v a l e n t s 
(mean d i f f e r e n c e = 63 m s e c s ) , i . e . word-pairs w i t h s i m i l a r s i g n e q u i v a l e n t s 
c o n t r o l word-pairs<C word-pairs with no s i g n e q u i v a l e n t s . The word-pairs 
with no s i g n e q u i v a l e n t s were processed slower than the word-pairs w i t h 
s i m i l a r s i g n e q u i v a l e n t s (mean d i f f e r e n c e =72 msecs). T h i s f i n d i n g suggests 
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Type 1. Words s h a r i n g v e r y s i m i l a r s i g n e q u i v a l e n t s but which a r e not 
s e m a n t i c a l l y r e l a t e d : 
who - sweets; nurse - red; b l a c k - apple; work - green; 
poor - b i s c u i t ; shop - which; pen - shy; sheep - c r u e l ; 
l i b r a r y - always; school - s o l d i e r ; f r i e n d - f o o t b a l l ; 
l i v e - map; dog - fed-up; p l e a s e - laugh; s o f t - easy; 
mad - rough. 
Type 2. Words w i t h no s i g n e q u i v a l e n t s : 
t i g e r - f r u i t ; f a c t o r y - m i l e ; l a k e - r o s e ; t e s t - window; 
f i e l d - cheese; way - metal; land - jam; s h e l l - week; 
l i d - farm; c a r r o t - danger; hobby - c i t y ; i s l a n d - about; 
t o w n - t i n ; exam - wood; country - gold; p i c n i c - p a r t . 
Type 3. Words w i t h s i g n e q u i v a l e n t s which a r e not s i m i l a r ( c o n t r o l words): 
orange - g i r l ; p e n c i l - f a c e ; c h i l d - c a r ; house - book; 
l i g h t - n i c e ; p l a t e - flower; spoon - k i n d ; h a i r - s t u p i d ; 
f i r e - r a b b i t ; b a l l - hat; k i n g - coat; f i l m - r a i n ; 
r i v e r - good; sun - f i s h ; b i r d - man; t h i n k - brush. 
Table 5-d. The 48 word-pairs presented i n Experiment 6. 
t h a t the presence of a s i g n e q u i v a l e n t i s an important determinant of 
l e x i c a l - d e c i s i o n speed. 17 of the 26 deaf s u b j e c t s processed the W-W 
p a i r s w i t h s i m i l a r s i g n e q u i v a l e n t s (averaged a c r o s s the 16 p a i r s ) f a s t e r 
than any of the o t h e r c a t e g o r i e s of s t i m u l u s . 
The h e a r i n g s u b j e c t s on the other hand r e c o g n i s e d the c o n t r o l W-W 
p a i r s f a s t e r than the word-pairs w i t h s i m i l a r s i g n s (mean d i f f e r e n c e =30 msecs) 
which i n t h e i r t u r n were r e c o g n i s e d f a s t e r than the word-pairs with no 
s i g n e q u i v a l e n t s "(mean d i f f e r e n c e = 22" msecs). The -mean d i f f e r e n c e s between 
the response l a t e n c i e s were however s m a l l e r than those of the deaf 
s u b j e c t s . C o n t r o l word-pairs < word-pairs w i t h s i m i l a r s i g n e q u i v a l e n t s < 
word-pairs with no s i g n e q u i v a l e n t s . As might be expected f o r word-pairs 
o a n i p u l a t e d along a dimension t h a t was i r r e l e v a n t to h e a r i n g i n d i v i d u a l s , 
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V. 2 
Words wi t h Words without Words with a 
s i m i l a r a s i g n n o n - s i m i l a r 
s i g n e q u i v a l e n t s i g n e q u i v a l e n t 
e q u i v a l e n t s ( c o n t r o l words) 
Type o f word-pair 
F i g u r e 5-c. L e x i c a l - d e c i s i o n l a t e n c y as a f u n c t i o n o f 
hea r i n g a b i l i t y and s i g n a b i l i t y of the word 
p a i r s . 
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p a t t e r n of responses was l e s s c o n s i s t e n t f o r the h e a r i n g c o n t r o l s u b j e c t s 
compared w i t h the deaf s u b j e c t s . With the exception of the c o n t r o l words 
which were g e n e r a l l y processed f a s t e s t , no other c o n s i s t e n t t r e n d s emerged. 
As i n Experiment 5, the mean c o r r e c t response l a t e n c y data were 
an a l y s e d using a 2 (Hearing s t a t u s ) x 3 (Stimulus-category) f a c t o r i a l 
a n a l y s i s of v a r i a n c e w i t h repeated measures on the second f a c t o r and 
us i n g an unweighted means s o l u t i o n (Winer, 1971, pp.375-7). For the 
reasons o u t l i n e d i n Experiment 5, s u b j e c t s were again t r e a t e d as a 
random e f f e c t , w h i l s t word-pairs were t r e a t e d as a f i x e d e f f e c t . The 
r e s u l t s o f the a n a l y s i s a r e shown i n Table 5-f. Of the main two main 
e f f e c t s only Stimulus-category was s i g n i f i c a n t (F(2,72) = 23.84, p < . 0 0 1 ) , 
and the i n t e r a c t i o n between Hearing s t a t u s and Sti m u l u s - c a t e g o r y was 
a l s o s i g n i f i c a n t (F(2,72) = 5.71, p< .01). 
Source o f v a r i a n c e : df SS MS F P 
Between S s : (37) 
A(Hearing s t a t u s ) 1 25,390 25,390 0. 8 ns 
Ss w i t h i n groups 36 1,121,870.04 31,163. 06 
Within S s : (76) 
B ( S t i m u l u s - c a t e g o r y ) 2 53,136.68 26,568. 34 23. 84 < .001 
A x B 2 12,727,93 6,363. 97 5. 71 < .01 
B x Ss w i t h i n groups 72 80,250.01 1,114. 58 
TfflTAL 113 6,553,905.98 
Table 5-f. Summary t a b l e of the 2 (Hearing s t a t u s ) x 3 (Stimulus-category) 
f a c t o r i a l a n a l y s i s of v a r i a n c e - unweighted means s o l u t i o n . 
- 230 -
I n a d d i t i o n , planned comparisons were c a r r i e d out f o r the deaf and 
he a r i n g s u b j e c t s s e p a r a t e l y , comparing the word-pairs w i t h s i m i l a r s i g n 
e q u i v a l e n t s , and a l s o the word-pairs w i t h no s i g n e q u i v a l e n t s with the 
c o n t r o l word-pairs. The r e s u l t s of the Dunnett T e s t a g a i n s t C o n t r o l 
(Winer, 1971, pp. 89-90) showed t h a t n e i t h e r o f the comparisons were 
s i g n i f i c a n t f o r the h e a r i n g c o n t r o l group ( t = 0.45 f o r the word-pairs w i t h 
s i m i l a r s i g n e q u i v a l e n t s compared w i t h the c o n t r o l s ; and t = 0.98 f o r 
the word-pairs w i t h no s i g n e q u i v a l e n t s compared w i t h the c o n t r o l s ) . These 
r e s u l t s supported the h y p o t h e s i s t h a t t h e r e would be no s i g n i f i c a n t 
d i f f e r e n c e between the mean r e a c t i o n times a c r o s s the t h r e e W-W s t i m u l u s 
c a t e g o r i e s . For the deaf s u b j e c t s however, the d i f f e r e n c e between word-
p a i r s w i t h no s i g n e q u i v a l e n t s and the c o n t r o l word-pairs was s i g n i f i c a n t 
( t = 2.04, p<.05, o n e - t a i l e d t e s t ) , w h i l s t the d i f f e r e n c e between word-pairs 
w i t h s i m i l a r s i g n e q u i v a l e n t s and the c o n t r o l words was not s i g n i f i c a n t 
( t - 0.46). As was hy p o t h e s i s e d , deaf s u b j e c t s d i d process the c o n t r o l 
words s i g n i f i c a n t l y f a s t e r than those without s i g n e q u i v a l e n t s , but the r e s u l t s 
d i d not support t h e 2 h y p o t h e s i s t h a t words w i t h s i m i l a r s i g n e q u i v a l e n t s would 
be processed f a s t e r than the c o n t r o l words (with n o n - s i m i l a r s i g n e q u i v a l e n t s ) . 
The d i f f e r e n c e s c o r e s between mean r e a c t i o n times were a l s o c a l c u l a t e d 
f o r each i n d i v i d u a l s u b j e c t f o r : 
(1) word-pairs with s i m i l a r s i g n e q u i v a l e n t s - c o n t r o l word-pairs; 
(2) word-pairs w i t h no s i g n e q u i v a l e n t s - c o n t r o l word-pairs: 
(3) word-pairs w i t h no~ s i g n e q u i v a l e n t s - word-pairs w i t h s i m i l a r s i g n 
e q u i v a l e n t s , and were compared f o r deaf and h e a r i n g s u b j e c t s u s i n g the Mann-
Whitney U t e s t . The word-pairs w i t h s i m i l a r s i g n e q u i v a l e n t s were processed 
s i g n i f i c a n t l y f a s t e r than the c o n t r o l word-pairs by the deaf s u b j e c t s compared 
to the he a r i n g c o n t r o l s u b j e c t s (z = 3.49, p<.003).The deaf s u b j e c t s a l s o tended 
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to p r o c e s s the word-pairs w i t h no s i g n e q u i v a l e n t s more sl o w l y than the 
c o n t r o l words compared with the h e a r i n g s u b j e c t s (z =1.59, p = . 0 5 8 ) , and 
a l s o r e c o g n i s e d the word-pairs with s i m i l a r s i g n e q u i v a l e n t s f a s t e r 
r e l a t i v e to those w i t h no s i g n e q u i v a l e n t s compared with the h e a r i n g c o n t r o l 
s u b j e c t s (z = 3.08, p <£.001) . As war. hypothesised, the deaf s u b j e c t s 
recognised the word-pairs w i t h simi'i s i g n e q u i v a l e n t s s i g n i f i c a n t l y f a s t e r 
r e l a t i v e to the c o n t r o l words than the h e a r i n g s u b j e c t s f o r whom 
s i g n mediation i s not r e l e v a n t . 
The mean response l a t e n c i e s f o r the t h r e e non-word s t i m u l u s - c a t e g o r i e s 
are shown i n F i g u r e 5-d, and, as i n Experiment 5, they are very s i m i l a r f o r 
the deaf and h e a r i n g s u b j e c t s . Once again the NW-NW p a i r s were pr o c e s s e d 
f a s t e r than the NW-W p a i r s , which i n t h e i r t u r n were processed f a s t e r than the 
W-NW p a i r s , and a l l the non-word s t i m u l i were g e n e r a l l y processed more s l o w l y 
than the word-pairs. 1 
A d e t a i l e d examination of the response l a t e n c y data produced no 
evidence of e i t h e r range e f f e c t s , or a p r a c t i c e e f f e c t r e s u l t i n g from the 
order of p r e s e n t a t i o n of the items w i t h i n the s t i m u l u s - c a t e g o r i e s . 
5.9.2 E r r o r data. The o v e r a l l e r r o r r a t e was as high i n the p r e s e n t 
experiment as i n the p r e v i o u s one, d e s p i t e the a d d i t i o n a l p r a c t i c e on the 
t a s k , i . e . 8.8% f o r the deaf and 9.2% f o r h e a r i n g s u b j e c t s . Once again 
the d i s t r i b u t i o n o f e r r o r s d i f f e r e d c o n s i d e r a b l y a c r o s s the s t i m u l u s -
c a t e g o r i e s (see Table 5-e and F i g u r e s 5-c and 5-d). The deaf s u b j e c t s made 
over t h r e e times as many e r r o r s on the non-word c a t e g o r i e s compared w i t h the 
word-pairs, and f o r the h e a r i n g s u b j e c t s the f i g u r e was over four times 
g r e a t e r . Both the deaf and the h e a r i n g s u b j e c t s made the g r e a t e s t number of 
e r r o r s on the W-NW s t i m u l i (23.6% and 28.3% f o r the deaf and h e a r i n g s u b j e c t s 
r e s p e c t i v e l y ) , and the m a j o r i t y of t h e s e i n c o r r e c t judgements were f a s t e r 
than the mean c o r r e c t response l a t e n c y on the W-NW items, suggesting f a s t , 
premature re s p o n s e s . The e r r o r s d i d not c o n s i s t e n t l y occur on c e r t a i n 
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F i g u r e 5-d. L e x i c a l - d e c i s i o n l a t e n c y f o r the non-word p a i r s 
as a f u n c t i o n of h e a r i n g a b i l i t y (Experiment 6 ) . 
- 233 -
s t i m u l u s - p a i r s , but were randomly d i s t r i b u t e d over a l l the items w i t h i n 
each s t i m u l u s - c a t e g o r y . 
The d i s t r i b u t i o n of e r r o r s was very s i m i l a r to the p a t t e r n of mean 
c o r r e c t response l a t e n c i e s a c r o s s s t i m u l u s - c a t e g o r i e s , i . e . as the mean 
response l a t e n c y i n c r e a s e d , so d i d the number of e r r o r s . T h i s d i r e c t 
r e l a t i o n s h i p between number of e r r o r s and mean response l a t e n c y suggests t h a t 
speed was not being d i r e c t l y traded o f f f o r accuracy. 
5.10 D i s c u s s i o n . 
P r e v i o u s s t u d i e s have suggested t h a t s i g n mediation i s an important 
f a c t o r i n l e a r n i n g and memory (Moulton and B e a s l e y , 1975; Odom, Blanton and 
Mclntyre, 1970). The r e s u l t s of the p r e s e n t experiment have shown t h a t 
s i g n mediation i s a l s o an important determinant of word-recognition speed, 
thereby extending the above-mentioned f i n d i n g s to i n c l u d e an e a r l i e r stage 
i n the p r o c e s s i n g of p r i n t e d words, namely v i s u a l r e c o g n i t i o n . 
The most s t r i k i n g f i n d i n g was the e f f e c t of the presence/absence of 
a s i g n e q u i v a l e n t of the E n g l i s h words, i r r e s p e c t i v e of whether a s i g n was 
f o r m a t i o n a l l y s i m i l a r to any o t h e r s i g n . I n f a c t , c o n t r a r y to e x p e c t a t i o n * 
s i m i l a r i t y o f s i g n e q u i v a l e n t only produced a s m a l l , n o n - s i g n i f i c a n t 
f a c i l i t a t i o n e f f e c t r e l a t i v e to the c o n t r o l words. The important f a c t o r 
appears to have been the e x i s t e n c e of a s i g n e q u i v a l e n t which would allow a 
s i n g l e word to be encoded by a s i n g l e motor u n i t i n s t e a d of a whole s e r i e s 
of motor u n i t s r e q u i r e d by f i n g e r s p e l l i n g the word. I t i s assumed t h a t deaf 
s u b j e c t s would not d i s c o v e r a s i g n a s s o c i a t i o n between v / r i t t e n words u n l e s s 
they were encoding the v i s u a l image of the p r i n t e d words i n t o i t s s i g n 
e q u i v a l e n t . Sign language was a p p a r e n t l y p r o v i d i n g these deaf s u b j e c t s w i t h 
a r e a d i l y a v a i l a b l e source of l a b e l s f o r E n g l i s h vocabulary. The p o s s i b i l i t y 
of s i g n mediation r a i s e s the q u e s t i o n of c o v e r t s i g n i n g which i s p o s s i b l y 
s i m i l a r to c o v e r t speech, and may s e r v e the same purpose i n c o g n i t i v e 
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f u n c t i o n i n g . 
The p r e s e n t r e s u l t s provide experimental evidence to support the 
suggestion made by B o n v i l l i a n , Charrow and Nelson (1973) t h a t E n g l i s h - E n g l i s h 
a s s o c i a t i o n s a r e mediated through s i g n s , and, a t the same time, c o n t r a d i c t 
B e l l u g i and S i p l e ' s (1974) p o s t u l a t i o n t h a t the r e l a t i o n between a s i g n i n 
ASL and an E n g l i s h word i s more remote than between spoken and w r i t t e n 
v e r s i o n s o f E n g l i s h . T h i s sample of deaf i n d i v i d u a l s a t l e a s t (who use 
s i g n s from one of the d i a l e c t s of B r i t i s h s i g n language) c e r t a i n l y appeared 
to be using s i g n s i n c l o s e r e l a t i o n s h i p to the words, a f i n d i n g which might 
i n f a c t r e f l e c t methods of i n s t r u c t i o n used by s e v e r a l o f the t e a c h e r s i n 
the Upper School. C o n l i n and P a i v i o (1975) were unable to conclude from 
t h e i r study o f imagery and s i g n a b i l i t y u s i n g a p a i r e d - a s s o c i a t e l e a r n i n g 
t a s k , whether the e f f e c t of s i g n a b i l i t y which they observed was the r e s u l t 
of g e s t u r a l mediation or r e h e a r s a l s t r a t e g y . I t i s c l e a r from the r e s u l t s 
of Experiment 6 t h a t only s i g n mediation could p o s s i b l y account f o r the 
speed of word-recognition achieved by the deaf s u b j e c t s . 
Although s i g n language i s not r e l e v a n t to h e a r i n g i n d i v i d u a l s , the 
c o n t r o l s u b j e c t s responded more s l o w l y to the non-signable word-pairs than 
to e i t h e r o f the o t h e r two word-pair c a t e g o r i e s ( a l b e i t the d i f f e r e n c e was 
not s t a t i s t i c a l l y s i g n i f i c a n t ) . T h i s g e n e r a l p a t t e r n of the mean response 
l a t e n c i e s o f the h e a r i n g c o n t r o l s u b j e c t s , w h i l s t l e s s c o n s i s t e n t , was 
the same as t h a t o f the deaf s u b j e c t s , and r a i s e s the p o s s i b i l i t y t h a t 
words which have no s i g n e q u i v a l e n t s a r e i n f a c t e i t h e r more a b s t r a c t , or 
occur l e s s f r e q u e n t l y i n d a i l y communication, than s i g n a b l e words. A 
c l o s e r c o n s i d e r a t i o n o f the 32 words t h a t were presented w i t h i n t h i s 
category, suggested t h a t they were not l e s s a b s t r a c t (care was taken to avoid 
t h i s i n the o r i g i n a l item s e l e c t i o n p r o c e s s ) . The f a c t however s t i l l 
remains, as a post-hoc r e a l i s a t i o n , t h a t the deaf do have s i g n s f o r a l l the 
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o b j e c t s / c o n c e p t s t h a t occur r e l a t i v e l y f r e q u e n t l y i n everyday-type communication, 
and where t h e r e i s no s i g n , and t h e r e i s a need for one due to frequency of 
usage, then the deaf are l i k e l y to evolve a new s i g n w i t h i n the communicative 
community to meet the need. The l o g i c a l outcome of t h i s l i n e of argument i s 
t h a t words with no s i g n e q u i v a l e n t , such as ' t i g e r ' , a r e l e s s f r e q u e n t l y 
o c c u r r i n g words, and t h i s would t h e r e f o r e e x p l a i n the somewhat slower speed 
of r e c o g n i t i o n of such word-pairs by the h e a r i n g s u b j e c t s ( c f . F o r s t e r and 
Chambers, 1973;Whaley, 1978). I t a l s o emphasises the need f o r a word-frequency 
l i s t based on the E n g l i s h vocabulary norms of the deaf. I f however, such 
a word frequency count were a v a i l a b l e , the experimenter would s t i l l be l e f t 
w i th the problem of c o n t r o l l i n g f o r word frequency (which !7haley (1978), using 
a step-wise r e g r e s s i o n a n a l y s i s , found to be by f a r the most important 
f a c t o r determining word-recognition performance, and accounting f o r most 
of the v a r i a n c e ) f o r two d i f f e r e n t p o p u l a t i o n s of s u b j e c t s with d i f f e r i n g 
language norms. 
I t has to be remembered t h a t s i g n s d i f f e r between the v a r i o u s deaf 
communities i n B r i t a i n . I t i s t h e r e f o r e not t r u e to say t h a t 'the d e a f 
l a c k a s i g n f o r say ' t i g e r ' , but t h a t the deaf a d o l e s c e n t s w i t h i n the 
Newcastle deaf community l a c k e d such a s i g n . S i m i l a r l y , one cannot 
conclude from the p r e s e n t f i n d i n g s t h a t s i g n mediation must be used f o r 
word-recognition, but t h a t i t can be used, and was used i n a p a r t i c u l a r 
experimental s i t u a t i o n when i s o l a t e d p a i r s of p r i n t e d E n g l i s h words were 
presented t a c h i s t o s c o p i c a l l y , and when semantic v a r i a b l e s were not a 
r e l e v a n t f e a t u r e . 
Once again, t h i s experiment, l i k e the p r e v i o u s one, needs to be 
repeated u s i n g a d i f f e r e n t s e l e c t i o n of words w i t h i n each of the word-categories» 
or p r e s e n t i n g a d i f f e r e n t s e l e c t i o n of words (drawn from a pool) to each 
s u b j e c t . I t would a l s o be i n t e r e s t i n g and i n f o r m a t i v e to r e p l i c a t e the 
study on a d i f f e r e n t sample of deaf i n d i v i d u a l s drawn from the same population, 
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and a l s o on s u b j e c t s from ot h e r deaf e s t a b l i s h m e n t s where s i g n language i s 
used. 
5.11 General d i s c u s s i o n and summary. 
The experimental paradigm developed and used by Meyer and Schvaneveldt 
(1971) to i n v e s t i g a t e word-recognition proved to be a u s e f u l means of studying 
word p e r c e p t i o n i n deaf s u b j e c t s . The r e s u l t s of Experiments 5 and 6 suggest 
t h a t a t l e a s t two coding s t r a t e g i e s were used by t h i s p a r t i c u l a r sample 
of p r e l i n g u a l l y deaf a d o l e s c e n t s to pro c e s s the v a r i o u s word-pairs, namely 
v i s u a l imagery and s i g n language. A deaf a d u l t stood up during the 
d i s c u s s i o n s e s s i o n of the R.N.I.D./N.C.T.D. Education Meeting h e l d i n 
Harrogate (October 1976), and reported t h a t he saw p r i n t e d words i n h i s 
dreams. The experimental evidence from Experiment 5 of the apparent importance 
of v i s u a l cues provides a d d i t i o n a l support f o r t h i s anecdotal r e p o r t . 
Future s t u d i e s u s i n g the same technique are needed to r e p l i c a t e and 
f u r t h e r explore the f i n d i n g s advanced i n t h i s p r e l i m i n a r y study, and 
more s p e c i f i c a l l y to i n v e s t i g a t e the r e l a t i v e importance of v i s u a l , phonemic 
and s i g n mediation cues, and of semantic a s s o c i a t i o n s , and a l s o the 
i n t e r a c t i o n of these v a r i o u s f a c t o r s . The r e l a t i v e importance o f v i s u a l 
c o d i n g and s i g n mediation i n word-recognition of deaf i n d i v i d u a l s i s not, 
as y e t , understood, e i t h e r i n g e n e r a l terms, or on a more i n d i v i d u a l b a s i s . 
The l a t t e r may p o s s i b l y prove to be the more p r o f i t a b l e approach, i n i t i a l l y 
a t l e a s t . 
I n summary, the deaf s u b j e c t s processed the graphem i c a l l y s i m i l a r 
word-pairs f a s t e r than the phonemically s i m i l a r word-pairs, which were i n 
t h e i r t u r n p r o c e s s e d s l i g h t l y f a s t e r than the c o n t r o l words. The deaf 
s u b j e c t s a l s o p r o c e s s e d the word-pairs w i t h s i g n e q u i v a l e n t s ( s i m i l a r or 
otherwise) s i g n i f i c a n t l y f a s t e r than those w i t h no si g n e q u i v a l e n t s . These 
group d i f f e r e n c e s do however mask important i n d i v i d u a l d i f f e r e n c e s w i t h i n 
the group. 
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The h e a r i n g c o n t r o l s u b j e c t s on the other hand, p r o c e s s e d the phonemica 
s i m i l a r word-pairs f a s t e r than the c o n t r o l word-pairs, which i n t h e i r t u r n 
were processed f a s t e r than the graphemically s i m i l a r word-pairs. The mean 
d i f f e r e n c e s between the response l a t e n c i e s a c r o s s the t h r e e word-pair 
c a t e g o r i e s were not as g r e a t as f o r the deaf s u b j e c t s . Nor was t h e r e a 
s i g n i f i c a n t d i f f e r e n c e i n the speed of l e x i c a l d e c i s i o n of the h e a r i n g 
s u b j e c t s a c r o s s the word-pairs which v/ere manipulated a c c o r d i n g to t h e i r 
s i g n a b i l i t y - an i r r e l e v a n t dimension f o r h e a r i n g i n d i v i d u a l s . 
Most o f the s u b j e c t s , both deaf and h e a r i n g , responded c o r r e c t l y to 
word-pairs f a s t e r than they d i d to the non-word s t i m u l i . They seemed to 
be c a r r y i n g out a more e x h a u s t i v e scanning p r o c e s s f o r the non-words than 
f o r the words, and hence were a b l e to r e c o g n i s e words f a s t e r than they were 
a b l e to r e j e c t non-words. O v e r a l l , the c o r r e c t n e g a t i v e responses to the 
non-word s t i m u l i were very s i m i l a r f o r the deaf and the h e a r i n g s u b j e c t s . 
Stokoe (1976) h i g h l i g h t s the d i f f e r e n c e between the output o f s i g n s 
as a language system and the use of s i g n s as a code f o r v e r b a l language, 
i . e . s i g n s as manual symbols f o r words. I n the p r e s e n t experiment we have 
been concerned with the l a t t e r of Stokoe's c a t e g o r i e s , t h a t i s w i t h s i g n s 
as manual symbols f o r words. The r e s u l t s of Experiment 6 r a i s e the qu e s t i o n 
of whether s i g n language mediation i s a l s o used f o r p r o c e s s i n g longer u n i t s 
o f w r i t t e n E n g l i s h , namely sentences and passages of prose. T h i s problem 
w i l l be t a c k l e d i n the f o l l o w i n g chapter, and the next experiment, Experiment 
7, i s concerned w i t h the p o s s i b l e use of s i g n s as a language system by the 
deaf s u b j e c t s f o r remembering sen t e n c e s . Many deaf i n d i v i d u a l s may speak 
or w r i t e E n g l i s h on command, but t h i n k i n s i g n language. 
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CHAPTER 6 
LANGUAGE I : MEMORY FOR SENTENCES 
A f t e r studying deaf c h i l d r e n ' s a b i l i t y t o process i n d i v i d u a l words i n 
the previous chapter, and disco v e r i n g the f a c i l i t a t o r y e f f e c t o f sign 
mediation i n a l e x i c a l - d e c i s i o n task, the present chapter i s concerned 
w i t h the r e c o g n i t i o n , r e c a l l and comprehension of language. The key 
question here i s the e f f e c t o f language form on a b i l i t y t o remember simple 
sentences o 
The r e l a t i o n s h i p between p r e l i n g u a l deafness and language processing 
a b i l i t y i s an area o f i n t e r e s t t o educational and c o g n i t i v e psychology. 
Recent i n t e r e s t i n c h i l d language, f i r s t language l e a r n i n g and generative 
grammars generally,may be p a r t l y responsible f o r the increased concern w i t h 
the language a b i l i t i e s o f the p r e l i n g u a l l y deaf. This has l e d t o the 
development o f research i n two d i r e c t i o n s : 
1) studies o f deaf people's p r o f i c i e n c y i n E n g l i s h , and 
2) studies o f si g n language as the " n a t u r a l " language o f the deaf. 
Many researchers have st u d i e d the v e r b a l behaviour o f deaf people, 
but since the o r a l language o f most p r e l i n g u a l l y deaf i n d i v i d u a l s i s 
r e l a t i v e l y u n i n t e l l i g i b l e and t h e r e f o r e d i f f i c u l t t o t r a n s c r i b e , o nly a 
few researchers have been concerned w i t h t h e i r spoken language (e.g. 
Brannon, 1 9 6 8 ; Gemmill & John, 1 9 7 7 ; P r e s s n e l l 1 - 9 - 7 4 ) . Most o f the 
stu d i e s have, t h e r e f o r e , concentrated on w r i t t e n language. Techniques 
t h a t have been developed and used t o study the s y n t a c t i c s t r u c t u r e s o f 
young c h i l d r e n w i t h normal hearing and t h e i r emerging grammars (e.g. M c N e i l l , 
1 9 7 0 ; Menyuk, 1971 ) have also been ap p l i e d t o study the w r i t t e n language 
of deaf c h i l d r e n . 
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6 . 1 Experimental studies o f the w r i t t e n language o f the deaf. 
The o v e r a l l p i c t u r e emerging from experimental studies o f the 
language o f deaf c h i l d r e n i s r a t h e r confusing and somewhat c o n t r a d i c t o r y . 
At one extreme there are those who suggest t h a t there i s no d i f f e r e n c e 
between the language o f deaf and hearing c h i l d r e n . For example,Heider 
and Heider (19-10, p. 42) wrote: " I t i s o f t e n q u i t e impossible t o say o f 
a s i n g l e composition whether i t i s w r i t t e n by a deaf or by a hearing 
c h i l d " . At the other extreme Howarth and Wood ( 1 9 7 7 ) s t a t e : 
There i s now some evidence t h a t , however language i s taught 
t o deaf c h i l d r e n , whether manually, o r a l l y or by ' t o t a l 
communication', the deaf are not only l i n g u i s t i c a l l y r e t a rded 
but also l i n g u i s t i c a l l y d i f f e r e n t . Studies o f both language 
production and language comprehension suggest t h a t the under-
l y i n g o r g a n i s a t i o n o f knowledge and experience i s somewhat 
d i f f e r e n t f o r the deaf. (pp.6 - 7 ) 
Many comparisons have been made between the language o f deaf and 
hearing c h i l d r e n , l o o k i n g a t the p r o d u c t i v i t y , complexity, the d i s t r i b u t i o n 
o f d i f f e r e n t p a r t s o f speech and the correctness o f language used, 
beginning w i t h the e a r l y work o f Thompson ( 1 9 3 6 ) and the c l a s s i c study 
of Heider and Heider ( 1 9 1 0 ) . I n order t o understand these st u d i e s i n 
gre a t e r d e t a i l ,they w i l l be d i v i d e d i n t o three main groups according t o 
the conclusions drawn concerning the language of the deaf. The f i r s t group 
are those based on the supposi t i o n t h a t the language system of the deaf 
and the hearing are the sane, although p o s s i b l y w i t h some r e t a r d a t i o n i n 
l i n g u i s t i c development and a grea t e r number o f grammatical e r r o r s made 
by the deaf. Secondly, there are those who have attempted t o study the 
language o f the deaf as a system i n i t s own r i g h t , r a t h e r than as a 
deviant form of standard English. The t h i r d approach assumes t h a t the 
deaf have no l i n g u i s t i c system at a l l , t h a t they lack a system o f r u l e s 
t o generate language. This f i n a l category comes nearest t o the assumption 
t h a t deaf c h i l d r e n nay Le t r e a t e d as " a l i n g u i s t i c c o n t r o l s " . 
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Heider and Heider (19 10) studied the sentence s t r u c t u r e o f deaf 
and hearing c h i l d r e n and expressed the d i f f e r e n c e s i n q u a n t i t a t i v e terms, 
a s a degree o f r e t a r d a t i o n . They concluded thaf'Generally deaf c h i l d r e n 
•resemble younger or less mature hearing c h i l d r e n " ( p . 7 3 ) . However, they 
d i d also observe d i f f e r e n c e s i n sentence s t r u c t u r e , i n c l u d i n g more simple 
sentences and the use o f a B r e l a t l v e l y l a r g e number of sentences which 
are s h o r t e r both i n number o f wc,as and i n number o f clauses than those 
of the hearing". They go on t o state:"The whole p i c t u r e i n d i c a t e s a 
simpler s t y l e , i n v o l v i n g r e l a t i v e l y r i g i d , u nrelated language u n i t s which 
f o l l o w each other w i t h l i t t l e overlapping o f s t r u c t u r e or meaning" (p . 9 8 ) . 
Simmons ( 1 9 6 2 ) also i n v e s t i g a t e d the f l e x i b i l i t y / r i g i d i t y o f word 
usage using p i c t u r e s t o s t i m u l a t e w r i t t e n composition. He measured the 
type-token r a t i o (T.T.R.), i . e . the r a t i o o f the number o f d i f f e r e n t 
words used t o the t o t a l number of v/ords i n the language sample, and found 
t h a t the deaf c h i l d r e n had a lower T.T.T?. than the hearing c h i l d r e n , i n -
d i c a t i n g less d i v e r s i t y o f vocabulary. 
MacGinitie ( 1 9 6 4 ) used sentence completion t e s t s t o study a b i l i t y 
t o use d i f f e r e n t word classes i n context, r a t h e r than t h e i r frequency 
of occurrence i n f r e e composition. Deaf and hearing subjects were 
r e q u i r e d t o complete each sentence by f i l l i n g i n the o m i t t e d word. 
MacGinitie found no s t r i k i n g d i f f e r e n c e s i n the p a t t e r n o f d i f f i c u l t y o f 
usage of d i f f e r e n t word classes f o r the deaf and hearing c h i l d r e n . A 
s i m i l a r technique, the Cloze procedure, was used by Moores ( 1 9 7 0 a ) who 
reported t h a t , i n a d d i t i o n t o poo r l y developed grammatical a b i l i t i e s , 
the deaf c h i l d r e n e x h i b i t e d r e s t r i c t e d , stereotyped modes of expression 
and l i m i t e d vocabulary. 
More r e c e n t l y Davison ( 1 9 7 7 ) analysed the e r r o r s i n w r i t t e n language 
produced by a group o f p r e l i n g u a l l y deaf c h i l d r e n and found them to be 
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"...both d e v i a n t and delayed". She s t a t e s t h a t "A continuum of language 
development was seen, from systems which approximated more or l e s s n e a r l y 
to standard E n g l i s h through to complete a c q u i s i t i o n " (unpublished a b s t r a c t ) . 
Davison concludes t h a t the e x i s t e n c e of such a continuum suggests t h a t deaf 
c h i l d r e n a r e developing E n g l i s h r a t h e r than an i d i o s y n c r a t i c "deaf language? , 
even though the p a t t e r n o f l i n g u i s t i c development i s not e x a c t l y the same 
as f o r h e a r i n g c h i l d r e n . A l l these s t u d i e s a r e e s s e n t i a l l y a l i k e i n t h e i r 
assumptions t h a t the language systems o f deaf and hear i n g a r e s i m i l a r . 
Others have s t u d i e d the language o f the deaf as a system i n i t s 
own r i g h t . Myklebust ( 1 9 6 4 ) d e s c r i b e d the grammatical e r r o r s made by the 
deaf as "deafisms" but d i d not attempt to study the l i n g u i s t i c system 
r e s p o n s i b l e f o r gen e r a t i n g such e r r o r s . P e r r y ( 1 9 6 8 ) a n a l y s e d a l l the 
w r i t t e n compositions produced by h i s deaf and h e a r i n g samples q u a n t i t a t i v e l y 
i n terms o f the number of mistakes and the number of sente n c e s , and 
q u a l i t a t i v e l y , a n a l y s i n g the type o f e r r o r . As a r e s u l t , he a l s o concluded 
t h a t deaf c h i l d r e n produce c h a r a c t e r i s t i c e r r o r s - s o - c a l l e d "deafisms"-
and found l i k e Myklebust, no evidence f o r a d e c l i n e i n the number of 
mistakes made by the deaf c h i l d r e n w i t h i n c r e a s i n g age. He found t h a t e x p e r t 
s o r t e r s could " c o r r e c t l y c l a s s i f y sentences w r i t t e n by deaf and h e a r i n g 
c h i l d r e n " ( p . 1 5 3 ) , evidence which suggests t h a t t h e r e must be some 
c h a r a c t e r i s t i c , d i s t i n c t i v e f e a t u r e s f o r such a c l a s s i f i c a t i o n t o be p o s s i b l e . 
Ivimey ( 1 9 7 6 ) attempted to d i s c o v e r the s y n t a c t i c s t r u c t u r e o f the 
language of the deaf. He analysed i n d e t a i l the w r i t t e n language o f one 
profoundly deaf 10h y e a r - o l d g i r l , u s i n g Chomsky's 1957 model of s y n t a c t i c 
s t r u c t u r e s . On the b a s i s of such an in-depth a n a l y s i s he concluded t h a t 
"The language o f a t l e a s t one deaf c h i l d i s not a loose c o n c a t e n a t i o n o f 
E n g l i s h words. I t i s r u l e based and the s y t a x i s not congruent w i t h t h a t 
o f normal E n g l i s h " , and t h a t "The d i f f e r e n c e s a r e so g r e a t t h a t i t seems 
more a p p r o p r i a t e to c a t e g o r i s e t h i s corpus o f data as a system o f language 
' s u i - g e n e r i s ' " ( p . 1 1 2 ) . 
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F i n a l l y , o t h e r s t u d i e s have concluded t h a t the deaf l a c k a l i n g u i s t i c 
system. F u s f e l d ( 1 9 5 5 , p.70) d e s c r i b e d the w r i t t e n language of the deaf 
as a " . . . . t a n g l e d web type of e x p r e s s i o n i n which words occur i n p r o f u s i o n 
but do not a l i g n themselves i n an o r d e r l y a r r a y " . F u r t h ( 1 9 7 1 , p.68) 
goes on to f u r t h e r e l a b o r a t e t h i s p o i n t : 
Most deaf persons i n our s o c i e t y know some E n g l i s h words o r p h r a s e s ; 
but admittedly the most v i t a l a s p e c t of the l i v i n g language i s 
not s i n g l e words but the s t r u c t u r e of the language i n t o which 
s i n g l e words a r e f i t t e d to form meaningful sentences .... I t i s 
p r e c i s e l y t h i s g e n e r a l s t r u c t u r e t h a t h e a r i n g c h i l d r e n a s s i m i l a t e 
w i t h r e l a t i v e ease and the v a s t m a j o r i t y of deaf c h i l d r e n f a i l 
to a t t a i n w i t h an adequate degree o f competence. 
To those u n f a m i l i a r with deaf c h i l d r e n , the above f i n d i n g s may 
appear c o n t r a d i c t o r y . However, they a r e probably l e s s p u z z l i n g to those 
who have gained experience of the deaf w i t h i n d i f f e r e n t deaf s c h o o l s i 
w i t h t h e i r v a r i o u s s e l e c t i o n procedures, communication methods and 
e d u c a t i o n a l techniques. I t i s perhaps even to be expected t h a t s t u d i e s 
o f the w r i t t e n language o f d i f f e r e n t samples o f deaf c h i l d r e n drawn from 
d i f f e r e n t e d u c a t i o n a l e s t a b l i s h m e n t s , such a s ^ t h o s e p r e v i o u s l y d i s c u s s e d , 
would produce c o n t r a d i c t o r y f i n d i n g s . 
An extreme case of the d i f f e r e n c e s t h a t e x i s t between deaf s c h o o l s 
i s e x e m p l i f i e d by a comparison of the N.C.S.D. (the school used i n the 
p r e s e n t study) w i t h the Mary Hare School, from which Davison ( 1 9 7 7 ) 
s e l e c t e d her sample. The l a t t e r , being the only deaf grammar school i n 
B r i t a i n and consequently h i g h l y s e l e c t i v e ( f o r i n t e l l i g e n c e , a b i l i t y to 
l i p - r e a d and to b e n e f i t from an ' o r a l ' e d u c a t i o n ) , i s attended by the 
most ' v e r b a l ' deaf i n d i v i d u a l s i n the country. The N.C.S.D., on the 
o t h e r hand, i s a n o n - s e l e c t i v e s c h o o l , c o n s i d e r e d to be one of the most 
'manual' e d u c a t i o n a l e s t a b l i s h m e n t s , where one f i n d s a more 'non-verbal' 
sample o f deaf c h i l d r e n - c h i l d r e n who have f a i l e d to a c q u i r e a v e r b a l 
language adequately. The d i f f e r e n c e s between th e s e two samples of deaf 
c h i l d r e n a r e such t h a t i t i s h i g h l y probable t h a t any c o n c l u s i o n s drawn 
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from a n a l y s e s of the s t r u c t u r e of w r i t t e n language of the p u p i l s i n these 
two s c h o o l s , w i l l d i f f e r markedly, as i s shown l a t e r ( S e c t i o n 6.6). 
Observation o u t s i d e the classroom i n the N.C.S.D. showed t h a t the 
deaf c h i l d r e n were a b l e to communicate information f l u e n t l y and e f f i c i e n t l y 
between themselves u s i n g s i g n language. Yet, when r e q u i r e d to r e l a t e 
some i n c i d e n t u s i n g w r i t t e n language, they were unable to do so a t the 
same l e v e l of s o p h i s t i c a t i o n , and were reduced to a f a i r l y b a s i c l e v e l 
of communication. However, as we s h a l l see from the 24 w r i t t e n sentences 
s e l e c t e d f o r use i n Experiment 7, the meaning of t h e i r w r i t t e n language 
i s not t o t a l l y obscured by the d e v i a n t grammatical s t r u c t u r e s , although 
the frequent and r e g u l a r departures from standard E n g l i s h a r e s t r i k i n g . 
6 . 1 . 1 General problems a s s o c i a t e d w i t h the study of v e r b a l language. Many 
ge n e r a l problems a r e i n v o l v e d i n the study of v e r b a l language-behaviour, 
whether of deaf or h e a r i n g i n d i v i d u a l s . Many of the i n v e s t i g a t o r s 
(e.g. Heider & Heider, 1940; Myklebust, 1964) have used p i c t u r e s to 
generate the language samples f o r subsequent a n a l y s i s . I f a p a r t i c u l a r 
c o n s t r u c t i o n i s not used, one cannot assume from th e s e w r i t t e n samples 
t h a t the s u b j e c t does not know how to use i t ; t h i s may be due to a 
l a c k of a b i l i t y to produce p a r t i c u l a r c o n s t r u c t i o n s , or i t may j u s t be 
t h a t the p a r t i c u l a r p i c t u r e or sequence of p i c t u r e s used did not e l i c i t 
the s t r u c t u r e s . L i n g u i s t i c competence, therefore, cannot be e a s i l y t e s t e d . 
Sentence-completion and s e n t e n c e - c o r r e c t i o n t a s k s enable the experimenter 
to c o n t r o l the language c o n s t r u c t i o n s f a r more p r e c i s e l y , y e t t h i s s t i l l 
r a i s e s the problem of p o s s i b l e d i f f e r e n c e s between the a b i l i t y to 
use a p a r t i c u l a r grammatical form and h a b i t u a l use of t h a t same s t r u c t u r e . 
I t does however have the advantage t h a t the vocabulary, the l i n g u i s t i c 
c o n s t r u c t i o n s and the s u b j e c t - m a t t e r can be geared v e r y p r e c i s e l y to the 
needs of p a r t i c u l a r groups of s u b j e c t s . 
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S i n c e v e r b a l language must be f o r m a l l y taught to deaf c h i l d r e n , i t 
i s a l s o q u i t e p o s s i b l e t h a t language production may be d i r e c t l y r e l a t e d 
to the p a r t i c u l a r type of i n s t r u c t i o n r e c e i v e d , and to the methods, i n c l u d i n g 
the form of communication, used. T h e r e f o r e , the language of deaf c h i l d r e n 
may have to be regarded, i n p a r t a t l e a s t , as a product o f s c h o o l i n g . 
Walter ( 1 9 5 5 , 1 9 5 9 ) c o n s i d e r e d thi:5 problem, f i r s t s t udying a group of 
c h i l d r e n from a s i n g l e s c h o o l i n A u s t r a l i a , and then f o l l o w i n g t h i s up 
w i t h a f u r t h e r study o f 58 deaf c h i l d r e n taken from 3 A u s t r a l i a n and 
4 E n g l i s h s c h o o l s f o r the deaf. She found some s i m i l a r i t i e s but a l s o 
many v a r i a t i o n s . The s i m i l a r i t i e s s e r v e to remind us of the common 
problems shared by most profoundly or s e v e r e l y p r e l i n g u a l l y deaf c h i l d r e n 
i n l e a r n i n g v e r b a l language, and the v a r i a t i o n s i n d i c a t e the d i f f e r e n c e s 
due to circumstance. 
6 . 1 . 2 Some examples of the w r i t t e n language o f deaf c h i l d r e n . Deaf language, 
whether w r i t t e n , s i g n e d o r spoken, shows i n f r e q u e n t use of ten s e , and 
omission of v a r i o u s grammatical f e a t u r e s . Examples such as " I want go", 
"There l o s t the dog", and "Your l i v e s n e a r l y shops" should a l l be q u i t e 
f a m i l i a r t o , and e a s i l y r e c o g n i s e d by many t e a c h e r s of the deaf, p a r e n t s 
of deaf c h i l d r e n and the few p s y c h o l o g i s t s , l i n g u i s t s and p s y c h o l i n g u i s t s 
who are i n t e r e s t e d i n the language production of deaf c h i l d r e n . A l l the 
above examples were produced by p r e l i n g u a l l y deaf a d o l e s c e n t s of average 
or above-average non-verbal i n t e l l i g e n c e . S i m i l a r examples have been 
r e p o r t e d i n the French p u b l i c a t i o n "Communiquer"(June 1 9 7 3 , p.49) e.g. 
"Le p e t i t gargon peur l a s o u r i s " , and "La v o i t u r e va achete avec t o u t 
neuf". Other examples a r e a l s o to be found i n the l i t e r a t u r e , f o r example 
F u s f e l d ( 1 9 5 8 , p.255) quoted a note w r i t t e n by a 19*j-year-old deaf boy, 
who, a f t e r 13 y e a r s ..of s c h o o l i n g i n the United S t a t e s , w r o t e : " T e l l mother 
I wants she come here a t 1.00 between 1.30 because I have some d i r t y 
sweaters and s h i r t s and she can take them and wash and need money". 
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A r e p o r t on the work of the Schools C o u n c i l P r o j e c t on the language 
development of deaf p u p i l s (Wollman & Hickmott, 1 9 7 6 ) , i n c l u d e s a s h o r t 
passage of f r e e composition, w r i t t e n by a 9 - y e a r - o l d deaf c h i l d : 
A l l about me. 
I am 9 year o l d . I am boy. I have l i v e i n Farm. L i v e Mummy, 
Daddy with E l a i n e . I am baby c a l f . I am have house. I am sheep. 
I am have s a m l l house. I am cow. I am have new c a r s . I am 
c a t . I am have garden. I am baby chi c k e n . I am have barn. I 
am have cock. I am have gate. I am have geese. I am have 
f l o w e r s . I am have yes t r a c t o r . I am have b a l e s . I am have yes 
t r a i l e r . I am have b l a c k b e r r i e s . I am have b l a c k c u r r a n t s , (p.6) 
The use of s t e r e o t y p e d r e p e t i t i o n s or " c a r r i e r p hrases", such as ' I am 
have' c r e a t e s a r e l a t i v e l y r i g i d s t y l e and may w e l l r e f l e c t s e t language 
p a t t e r n s t h a t have been taught and l e a r n e d by h e a r t , and which are 
reproduced a t a given s i g n a l . Heider and Heider ( 1 9 4 0 , p.75) a l s o noted 
t h a t the deaf used "...more f i x e d phrases t h a t could be l e a r n e d and 
used as u n i t s " . 
A l l the evidence p r e s e n t e d so f a r would seem to i n d i c a t e t h a t t h e r e 
are some ver y important d i f f e r e n c e s between the w r i t t e n language of deaf 
and h e a r i n g people. I n most of t h e s e s t u d i e s however, the p r i n c i p a l 
concern has been the c a t e g o r i s a t i o n of e r r o r s and the d e s c r i p t i o n of 
w r i t t e n language, whereas i n the p r e s e n t study the c e n t r a l i s s u e i s the 
e f f e c t of d i f f e r e n t language s t r u c t u r e s on memory r e c o g n i t i o n and r e c a l l 
and on comprehension, and goes beyond the d e s c r i p t i v e l e v e l . 
6 . 1 . 3 S t u d i e s of deaf c h i l d r e n ' s understanding of, and memory f o r , 
w r i t t e n language. B r i l l and Orman ( 1 9 5 3 ) t r i e d to t r a i n deaf c h i l d r e n 
to remember simple E n g l i s h s e n t e n c e s , but r e p o r t e d t h a t when the 
sentences were 4 or 5 words and longer, the s u b j e c t s found i t d i f f i c u l t 
to r e c a l l the s e n t e n c e s . They concluded t h a t the only way to b r i n g about 
a l a s t i n g improvement i n memory would be a r a i s i n g of the language a b i l i t i e s 
of the deaf c h i l d r e n . Odom and Blanton ( 1 9 6 7 ) compared the l e a r n i n g of 
4-word segments of w r i t t e n E n g l i s h by. deaf and hearing c h i l d r e n u s i n g : 
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( i ) E n g l i s h phrases of the form Verb + A r t i c l e + A d j e c t i v e + Noun 
(e.g. 'paid the t a l l l a d y ' ) ; ( i i ) the same words i n non-phrases 
of the form Noun + Verb + A r t i c l e + A d j e c t i v e (e.g. 'lady p a i d the t a l l ' ) } 
and ( i i i ) the same four words i n a scrambled order (e.g.'lady t a l l the 
p a i d ' ) . The h e a r i n g s u b j e c t s r e c a l l e d the E n g l i s h phrases w e l l but the 
other two forms i n t e r f e r e d with t h e i r a b i l i t y to r e c a l l the phrases 
c o r r e c t l y . The deaf c h i l d r e n on the other hand, showed no d i f f e r e n t i a l 
r e c a l l as a f u n c t i o n of phrase s t r u c t u r e , i . e . t h e r e was no f a c i l i t a t i o n 
f o r r e c a l l o f E n g l i s h p h r a s e s . Odom and Blanton concluded t h a t the 
deaf do not poss e s s the same p e r c e p t u a l or memory pro c e s s e s w i t h r e g a r d 
to E n g l i s h as h e a r i n g c h i l d r e n , but went on to observe:"This i s not to 
say t h a t they may not possess these c h a r a c t e r i s t i c s with regard to Sign. 
I t might be p o s s i b l e to conduct an experiment s i m i l a r to the p r e s e n t one, 
but d e f i n i n g the segments according to the s t r u c t u r e of Sign" ( p . 6 0 5 ) . 
I f deaf s u b j e c t s were using a Sign code, the experimental v a r i a t i o n , 
E n g l i s h s t r u c t u r e , would be i r r e l e v a n t to them. T h i s was one of the i d e a s 
t h a t was followed up and t e s t e d i n the f o l l o w i n g i n v e s t i g a t i o n , Experiment 
7 , and which Odom and Blanton ( 1970 themselves examined. They used 3 
types of read i n g m a t e r i a l : 
1. A standard v e r s i o n of a paragraph comprehension t e s t . 
2. A s e r i e s o f sentences r e p r e s e n t i n g the same information but designed 
to approximate the syntax of ASL. , 
3 . The same sentences with scrambled word order. 
They found t h a t the deaf s u b j e c t s were a b l e to understand the sentences 
w r i t t e n i n ASL b e t t e r than those w r i t t e n i n E n g l i s h , w h i l s t the h e a r i n g 
s u b j e c t s were b e t t e r a b l e to understand the E n g l i s h sentences than those 
w r i t t e n i n s i g n language. Both groups experienced the g r e a t e s t d i f f i c u l t y 
w i t h the scrambled word order. Compared w i t h the he a r i n g s u b j e c t s , the 
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deaf experienced g r e a t e r d i f f i c u l t y w i t h the standard E n g l i s h paragraph. 
Sarachan-Deily and Love ( 1 9 7 4 ) i n v e s t i g a t e d the u n d e r l y i n g grammatical 
r u l e s t r u c t u r e i n the deaf. They t e s t e d two groups of deaf s t u d e n t s 
(aged 15 to 19 y e a r s ) , one group had been taught u s i n g simultaneous 
f i n g e r s p e l l i n g and speech (the Rochester method), the other by a p u r e l y 
' o r a l ' approach, and a group of he a r i n g c o n t r o l s . Each s u b j e c t had to 
remember 12 sentences p r e s e n t e d i n d i v i d u a l l y . A sentence was sc o r e d as 
c o r r e c t i f i t was r e c a l l e d as an e x a c t copy of the o r i g i n a l . The 
e r r o r s were c l a s s i f i e d as 'agrammatical-sentence e r r o r s ' , "grammatical-
sentence e r r o r s ' , and 'sentence d e l e t i o n s ' . The e r r o r s made by the he a r i n g 
s u b j e c t s r a r e l y v i o l a t e d E n g l i s h sentence s t r u c t u r e , compared w i t h the 
deaf s u b j e c t s whose r e c a l l e d sentences f r e q u e n t l y were " . . . a gross v i o l a t i o n 
of E n g l i s h sentence s t r u c t u r e " ( p. 6 9 6 ) . These r e s u l t s suggested t h a t 
the deaf students had a l i m i t e d s y n t a c t i c a l competence f o r the b a s i c r u l e s 
of E n g l i s h syntax. 
6 . 2 Experiment 7 : An i n v e s t i g a t i o n of the e f f e c t o f language form on 
r e c o g n i t i o n and r e c a l l . 
T h i s study was designed to compare the e f f e c t on subsequent memory 
of t h r e e language forms: standard E n g l i s h (SE) as i n v e s t i g a t e d by Odom 
and Blanton ( 1 9 6 7 , 1 9 7 0 ) , s i g n language (SL) as s t u d i e d by Odom and 
Blanton ( 1 9 7 0 ) , and "deaf E n g l i s h " (DE). The l a t t e r language form was 
i n c l u d e d i n the i n v e s t i g a t i o n i n an attempt to determine whether t h e r e 
was s u f f i c i e n t s i m i l a r i t y between the ungrammatical e r r o r s i n the w r i t t e n 
language produced by deaf c h i l d r e n (the 'deafisms') fxsr DE to be con s i d e r e d 
as a non-standard d i a l e c t of E n g l i s h , perhaps o f a s i m i l a r standing to 
Black E n g l i s h V e r n a c u l a r (Labov, 1 9 7 2 ) . I t was suggested, t h e r e f o r e , t h a t 
i f t h i s were the ca s e , one would expect deaf c h i l d r e n to f i n d DE e a s i e r 
to process than SE. 
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The samples of DE used i n the p r e s e n t experiment were c o l l e c t e d 
from the unaided, f r e e composition of deaf c h i l d r e n from the same 
c l a s s e s as the s u b j e c t s who were t e s t e d . S i n c e w r i t t e n language may w e l l 
be a f f e c t e d by the e d u c a t i o n a l and communication methods used with the 
deaf c h i l d r e n , as suggested by Walter (1959), i t was f e l t to be important 
t h a t the language samples should be generated by deaf c h i l d r e n of the 
same age, who had been taught by the same t e a c h e r s using the same methods 
as the experimental group, s i n c e t h e s e ' e x t e r n a l ' v a r i a b l e s r e l a t i n g to 
language t e a c h i n g methods and communication methods may i n f l u e n c e language 
production and the type of e r r o r s made. 
A l l the deaf c h i l d r e n t e s t e d were f a m i l i a r w i t h SL and f i n g e r s p e l l i n g 
and chose to communicate manually whenever they were f r e e to do so, 
i n d i c a t i n g a d e f i n i t e p r e f e r e n c e . I n the classroom, however, E n g l i s h was 
taught and used as the b a s i c means of communicating a l l taught s u b j e c t 
matter. The e f f e c t of such a s i t u a t i o n on t h e i r a b i l i t y to p r o c e s s 
language was i n v e s t i g a t e d i n t h e - p r e s e n t study. 
Learning, one must assume, i n v o l v e s understanding. C h i l d r e n would 
probably f i n d i t more d i f f i c u l t to memorise language which they d i d not 
understand, or which was not p a r t of t h e i r l i n g u i s t i c competence. I f a 
person i s to memorise sentences and reproduce them a c c u r a t e l y , then he 
or she must have a c c e s s to a system of i n t e r n a l l i n g u i s t i c r u l e s s i m i l a r 
to those used to generate the sentences. I n so f a r as language i s 
rule-based i t must r e f l e c t some deep-lying competence; a fundamental 
assumption u n d e r l y i n g t h i s i n v e s t i g a t i o n was t h a t i f a deaf c h i l d 
r e p e a t e d l y produced or reproduced c e r t a i n s y n t a c t i c forms, grammatically 
c o r r e c t or o t h e r w i s e , then i t may be i n f e r r e d t h a t a system of r u l e s i s 
being used to generate these f e a t u r e s . 
I f the language form of a sentence i s not the same as t h a t normally 
used during c o g n i t i o n i t i s l i k e l y t h a t the p r e f e r r e d language mode w i l l 
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mediate, o r even i n t e r f e r e w i t h , subsequent r e c a l l or r e c o g n i t i o n , though 
probably l e s s so i n the l a t t e r case owing to the nature of the cues t h a t 
a re g i ven. The s t r u c t u r e of a ; sentence generated during r e c a l l should 
provide a u s e f u l i n d i c a t o r of the s t r u c t u r e of language used c o g n i t i v e l y . 
The c r i t i c a l d i s t i n c t i o n t h a t i s being made here concerns the d i f f e r e n c e 
between p s i t t a c i s m and language used f o r b a s i c understanding and c o g n i t i v e 
f u n c t i o n i n g . 
6 . 3 Hypotheses. 
1. The deaf c h i l d r e n should f i n d i t e a s i e s t to memorise sentences 
w r i t t e n a c c o r d i n g to the syntax of SL because of t h e i r obvious p r e f e r e n c e 
f o r , and a b i l i t y to communicate f l u e n t l y i n , s i g n language. 
2 . The deaf c h i l d r e n should f i n d i t e a s i e r to remember DE sentences 
than SE sentences i f the 'deafisms' of "deaf E n g l i s h " a r e c h a r a c t e r i s t i c 
of a deaf d i a l e c t and are generated by a l i n g u i s t i c system r a t h e r than 
random o c c u r r e n c e s . 
6 . 4 Method. 
6 . 4 . 1 S u b j e c t s : 48 deaf c h i l d r e n from the Upper School were s e l e c t e d -
6 a t random from each o f 8 c l a s s e s . A l l the c h i l d r e n were e i t h e r s e v e r e l y 
or profoundly p r e l i n g u a l l y deaf - h e a r i n g l o s s e s ranged from 6 5 - 120 dB 
i n the b e t t e r ear. T h e i r ages ranged from 1 3 . 2 to 1 6 . 5 y e a r s and t h e i r 
r e a d i n g ages ranged from 6 . 9 to 8 . 7 y e a r s as measured by t h e Young's group 
reading t e s t . There were 24 boys and 24 g i r l s i n the sample. 
6 . 4 . 2 M a t e r i a l s . S i n g l e sentences were typed c e n t r a l l y onto each o f 
72 white cards (12 cm x 3 cm) f o r v i s u a l p r e s e n t a t i o n . I n a d d i t i o n a 
f u r t h e r 24 cards (12 cm x 6 cm) were prepared w i t h four a l t e r n a t i v e 
forms (SE, DE, SL and a d i s t r a c t o r item) of the same sentence, randomly 
arranged, each w r i t t e n on a s i n g l e l i n e , one under another, f o r use wi t h 
the memory r e c o g n i t i o n group. A l l the cards were covered w i t h t r a n s p a r e n t 
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p r o t e c t i v e f i l m . Paper and p e n c i l s were needed f o r the c h i l d r e n ' s 
w r i t t e n answers. D u p l i c a t e d c o p i e s of a page of mental a r i t h m e t i c problems 
f o r use during the 30 second i n t e r v a l s between sentence p r e s e n t a t i o n 
and subsequent r e c o g n i t i o n / r e c a l l . These i n t e r v a l s were timed w i t h a stop 
watch. 
6 . 4 . 3 Design and procedure. 24 s h o r t sentences, w r i t t e n by deaf c h i l d r e n 
i n the same c l a s s e s as those c h i l d r e n who were to be t e s t e d , were s e l e c t e d . 
Each sentence contained t y p i c a l "deafisms", such as the i n c o r r e c t 
s u b s t i t u t i o n o f the p r e p o s i t i o n 'to', and the use of the p r e s e n t t e n s e o f 
the verb i n s t e a d of the p a s t i n the sentence: 'We a r r i v e to London l a t e ' 
i n s t e a d of 'We a r r i v e d i n London l a t e ' . The sentences were c o l l e c t e d 
from samples o f unaided, c r e a t i v e , f r e e composition. Each o f the sentences 
was t r a n s l a t e d a c c u r a t e l y i n t o s i g n language, u s i n g t h e s i g n s and syntax 
t y p i c a l o f the Newcastle deaf community, and every sentence was co n s i d e r e d 
to be n a t u r a l , grammatical, and s e m a n t i c a l l y i n t e r p r e t a b l e by n a t i v e u s e r s 
of SL. The sentences were a l s o ' t r a n s l a t e d * i n t o s t a n d a r d E n g l i s h u s i n g 
the c l o s e s t , most common, E n g l i s h e q u i v a l e n t . The w r i t t e n form o f s i g n 
language looks very d i f f e r e n t and r a t h e r s t r a n g e , f o r the seemingly 
'ungrammatical' f e a t u r e s o f s i g n language, such as the l a c k o f verb 
t e n s e , were r e f l e c t e d i n the w r i t t e n form. S i n c e t h e r e i s no s y s t e m a t i c 
a n a l y s i s of the s y n t a c t i c a l s t r u c t u r e of B r i t i s h s i g n language, a g r e a t 
d e a l o f time and c a r e was taken i n the t r a n s l a t i o n and c o m p i l a t i o n of the 
c o l l e c t i o n of sentences. Four e x p e r i e n c e d " t e a c h e r s - o f the deaf" were 
c o n s u l t e d throughout the procedure, and t h i s i n c l u d e d a b i l i n g u a l i n d i v i d u a l 
whose par e n t s a r e deaf and who had been p u p i l s a t the N.C.S.D. Four 
e x - p u p i l s of the school were a l s o used to j.;-dge the a c c e p t a b i l i t y of the 
t r a n s l a t e d sentences. Only a f t e r e x t e n s i v e d i s c u s s i o n w i t h a l l 8 l o c a l 
' e xperts' were those sentence c o n s t r u c t i o n s , which they f e l t to be t y p i c a l 
and c o r r e c t , according to the ' r u l e s ' of SL, i n c l u d e d . 
The e x t r a c t e d meaning o f the t h r e e forms (SE, DE and SL) o f each 
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sentence was i d e n t i c a l (the f u l l s e t of sentences i s shown i n Table 6 - a ) . 
The 48 deaf c h i l d r e n were d i v i d e d i n t o two groups by a l l o c a t i n g 
t h r e e c h i l d r e n from each c l a s s to one group and the remaining t h r e e to 
the other group, matching the two groups f o r r e a d i n g a b i l i t y . Each c h i l d 
was t e s t e d i n d i v i d u a l l y and read 24 sentences p r e s e n t e d one a t a time. 
These sentences were s e l e c t e d randomly from the pool of 72 sentences (24 
sentences each w r i t t e n i n SE, DE and SL form) w i t h the f o l l o w i n g r e s t r i c t i o n s 
( i ) t h a t f o r every i n d i v i d u a l t e s t e d , each sentence number ( i . e . 1 - 24 
which corresponded to sentence meaning) was only, presented once; and 
( i i ) t h a t 8 of the sentences were w r i t t e n i n SE, 8 i n DE and 8 i n SL. 
Thfe order of p r e s e n t a t i o n of the 24 sentences was random w i t h r e g a r d to 
language form? The o v e r a l l p r e s e n t a t i o n of sentences was balanced i n as 
much t h a t each of the 72 sentences was always p r e s e n t e d once per t h r e e 
c h i l d r e n t e s t e d . Each s t i m u l u s c a r d w i t h a s i n g l e sentence w r i t t e n upon 
i t was viewed f o r 20 seconds, followed immediately a f t e r w a r d s by a p e r i o d 
of 30 seconds of u n r e l a t e d mental a c t i v i t y - s t r a i g h t f o r w a r d a d d i t i o n 
sums (e.g. 33 + 18 = ? ) . The c h i l d r e n worked s y s t e m a t i c a l l y through a 
s h e e t of 200 simple a d d i t i o n sums during the 30 second i n t e r v a l s , resuming 
a t the p o i n t where they had p r e v i o u s l y l e f t o f f . When the 30 second 
i n t e r v a l had ended, one group of deaf c h i l d r e n was r e q u i r e d to attempt 
a verbatim r e c a l l o f the sentence, w h i l s t the o t h e r group was r e q u i r e d 
t p . r e c o g n i s e which of f o u r a l t e r n a t i v e s they had~previciusTy been shown 
- a m u l t i p l e - c h o i c e t a s k . The four a l t e r n a t i v e types of sentence 
c o n s i s t e d of the SE, SL and DE forms (one o f which the c h i l d had been 
presented w i t h ) , and the f o u r t h a l t e r n a t i v e was a d i s t r a c t o r item, which 
somehow d i f f e r e d i n meaning and was o b v i o u s l y wrong ( f o r example, the 
'opposite' or 'negative' meaning was conveyed). T h i s d i s t r a c t o r item d i d 
however, i n c l u d e approximately the same words as the o t h e r t h r e e c h o i c e s , 
and was i n c l u d e d to t e s t whether the c h i l d r e n had understood the meaning 
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1 a. The boy k i c k the dog. 
b. The dog k i c k e d the boy. 
c. Boy k i c k dog. 
d. The boy kicke d the dog. 
2 a . tie l a t e , London. 
b. We a r r i v e d l a t e i n London. 
C. We l e f t London l a t e . 
d. We a r r i v e t o London l a t e . 
3.a. How much does i t cost? 
b. How much money you got? 
c. Money you got, how much? 
d. How much money have you got? 
4 a. We walked two miles yesterday. 
b. Yesterday we two miles walk. 
c. Yeoterday we walking two mi l e s . 
d. Tomorrow we w i l l walk two m i l e s . 
5 a. Last n i g h t 1 sec monster on T.V. 
b. Last n i g h t I saw T.V. on the monster. 
c. See monster, l a s t n i g h t , T.V. 
d. Last n i g h t I saw a monster on the T.V. 
6 a . I have enjoy s e l f . 
b. I have enjoyed myself. 
c. I have not enjoyed myself. 
i. I enjoy s e l f a l o t . 
7 a. Where i s your school? 
b. Where you l i v e ? 
c. Where you l i v e d ? 
d. Where do you l i v e ? 
8 a . I uant t o go to the l i b r a r y to read. 
b. I uant go l i b r a r y read book. 
c. I want t o read the l i b r a r y i n the book. 
d. 1 wanting go to l i b r a r y , read book. 
9 a . I am fed-up t o obey you. 
b. I am fed-up of obeying you. 
e. You must obey me. 
d. I fad-up obey you. 
10 a. My l i t t l o bro t h e r , home, hate, 
b. My l i t t l e b r o t h e r hates home. 
e. I hate my l i t t l e b r o t h e r at home. 
A . I cm hate w i t h l i t t l e b r o t h e r a t home, 
11 a. My f a t h e r and uncle have same face l i k e 
twins. 
b. My f o t h e r and uncle ate t w i n s . 
c. My f a t h e r and uncle look l i k e twins. 
d. My f a t h e r , my uncle look l i k e same. 
12 a. I watched a bad f i l m , 
b. I watch bad f i l m . 
— — 1- watched~an awful f i l m . 





















































































I t i s my b i r t h d a y today. 
I s i t my b i r t h d a y today? 
My b i r t h d a y , today. 
I am b i r t h d a y today. 
I l i k e v i s i t i n h i s school. 
He l i k e s to v i s i t my school. 
I l i k e t o v i s i t h i s school. 
I l i k e see his school. 
I went home i n a ship • 
I go over water, i n s h i p . 
I went abroad i n a s h i p . 
I went t o abroad i n sh i p . 
I can swim as w e l l as you can. 
I can swim same as you. 
I cannot swim as w e l l as you can. 
I swin, same you. 
Mother puts cake i n over to cooking. 
Mother put cake i n oven, cook. 
Mother puts a p i e i n the over to cook. 


















IS a. Her f a v o u r i t e lesson was sewing. 
Her f a v o u r i t e lesson i s sewing. 
Her f a v o u r i t e , sewing. 
She l i k e s best lesson i s sewing. 
He has two c a t s , one b i g , one s m a l l . 
He used to have a cat and a k i t t e n . 
He has a cat and a k i t t e n . 
He has one c a t , one k i t t e n . 
I sometimes wearing a s h o r t dress. 
I sometimes wear a short dress. 
I sometimes wear s h o r t dress. 
I sometimes wear a long dress. 
I have been take my f r i e n d t o park. 
I took my b o y - f r i e n d to the park. 
1 took my f r i e n d to the park. 
I toke f r i e n d , go park. 
The c h i l d l i k e s to play w i t h sand. 
C h i l d l i k e p l a y sand. 
The c h i l d l i k e s p l a y w i t h sand. 















I t was r a i n i n g hard so we went home. 
L i t t l e r a i n , we went home. SL 
I t was l i t t l e r a i n so we went horns. DE 
I t was r a i n i n g a l i t t l e so we went home. SE 
I paid 8 pence f o r the chip s , 
I-pay 8 pencay chips". 
I d i d not pay f o r the ch i p s . 




Note: The u n d e r l i n e d sentences are the d i s t r a c t o r sentences t h a t were used i n 
the r e c o g n i t i o n t a s k . 
Table 6-a. The d i f f e r e n t language forms o f the 24 sentences p r e s e n t e d i n 
Experiment 7. 
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of the sentences they had read, o r whether they were merely guessing -
one would expect 25% to be c o r r e c t by chance alone. The order of 
appearance of the four a l t e r n a t i v e s on each c a r d was randomised, but 
f o r a gi v e n sentence the order of the d i f f e r e n t sentence forms was 
i d e n t i c a l . For example, a c h i l d might begin the t e s t and be presented 
with sentence number 4, i n SL form, i . e . : ' Y e s t e r d a y we two m i l e s walk'. 
A f t e r 20 seconds of viewing and 30 seconds o f mental a r i t h m e t i c , the 
r e c o g n i t i o n c a r d f o r sentence 4 would be presented: 
4a We walked two m i l e s y e s t e r d a y . 
b Y e s t e r d a y we two m i l e s walk. 
c Yesterday we walking two m i l e s . 
d Tomorrow we w i l l walk two m i l e s . 
The c h i l d i s r e q u i r e d to r e c o g n i s e t h a t i t was sentence 4b he had seen 
p r e v i o u s l y , and w r i t e t h i s code down on h i s response s h e e t , b e f o r e p r o g r e s s i n g 
on to the next sentence. The order o f the four a l t e r n a t i v e s on the 
r e c o g n i t i o n c a r d f o r sentence number 4 i s always the same, but other 
c h i l d r e n were p r e s e n t e d w i t h o t h e r language forms o f the sentence; sentence 
number and language form being randomised f o r each c h i l d . The t e s t 
s e s s i o n l a s t e d f o r about h a l f an hour. 
6.4.4 S c o r i n g . The r e c o g n i t i o n and the r e c a l l groups were s c o r e d independently 
For each c h i l d , and f o r each group, the t o t a l number of c o r r e c t answers was 
recorded by language form. T h i s s c o r i n g was ' b l i n d ' and was undertaken 
by an e x - p u p i l o f the s c h o o l . S p e l l i n g mistakes were not p e n a l i s e d , but 
were recorded, f o r a more d e t a i l e d a n a l y s i s by the experimenter. 
6.5 R e s u l t s . 
P r e l i m i n a r y a n a l y s e s r e v e a l e d no s i g n i f i c a n t sex d i f f e r e n c e s and thus 
bpys and g i r l s were combined i n a l l subsequent a n a l y s e s . 
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Language form 
SE DE SE 
Recognition Group 3 
Mean score: 6.1 6.0 7.3 
a 
Recall Group 
Mean Score: 2.8 2.9 5.3 
Note. Maximum score = 8 
3 There were 24 Ss in each group (See Appendix L for raw data). 
Table 6-b. Mean recognition and r e c a l l scores as a function of language 
form. 
6.5.1 Group Data. Reference to Table 6-b shows a marked difference i n 
the mean scores of the memory recognition and r e c a l l groups: recognition 
performance was consistently better than r e c a l l performance over a l l 
three language forms, but the difference was reduced for sentences written 
and presented i n SL. The mean scores for both r e c a l l and recognition of 
sentences presented in SE and DE were very s i m i l a r , and were lower than 
for sentences presented in SL. The di s t r i b u t i o n of the recognition and 
r e c a l l scores for the sentences written i n SE, DE and SL i s c l e a r l y 
shown in Figure 6-a. 
A randomised blocks analysis of variance was performed on the 
transformed scores (an arc sine transformation was used) of the recognition 
and r e c a l l groups separately (see Table 6-c) . No s i g n i f i c a n t difference 
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Figure 6-a. Recognition and r e c a l l scores as a f u n c t i o n 
o f language form. 
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Recognition Group: 
Source of variance SS df MS F P 
Subjects 4073.24 23 .177.1 1.08 ns 
Sentence type 3522.02 2 1761.01 10.7 «.001 
Ss x Sentence type - 7562.46 46 164.4 
Total 15157. 7 71 
Rec a l l Group: 
Source of variance: SS df MS F P 
Subjects 9288.66 23 403.85 1.5 ns 
Sentence type 7635.84 2 3817.9 14.5 < .001 
Ss x Sentence type 12417.4 46 269.9 
Total 29341.9 71 
Table 6-c. Summary table of the randomised blocks analysis of variance 
for the Recognition and Re c a l l Groups. 
Performance of both groups did,however, differ- s i g n i f i c a n t l y according to 
language form (F(2,46) = 10.7, p<.001 for recognition; F(2,46) = 14.5, 
p <.001 for r e c a l l ) . Orthogonal comparisons of the SL and SE/DE 
treatments showed a very s i g n i f i c a n t difference in favour of SL for both 
recognition (F(l,46) = 21.28, p<.001) and r e c a l l groups (F(l,46) = 27.51, 
p < .001). Neither group however, showed any difference between the 
SE and DE treatments (see Appendix L ) . 
6.5.2 Individual data. A detailed study of the memory performance of 
individual children showed that in the recognition group, 12 children 
(that i s h a l f the group) recognised a l l the SL sentences correctly; 3 
recognised a l l the SE sentences correctly; 2 recognised a l l the DE 
sentences corre c t l y . In the r e c a l l group, 2 children r e c a l l e d a l l the 
SL sentences correctly and no c h i l d scored l e s s than 3; 1 c h i l d r e c a l l e d 
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a l l the SE sentences correctly, 6 children were unable to r e c a l l any of 
the SE sentences correctly and 3 were only able to r e c a l l one SE sentence 
correctly. No c h i l d r e c a l l e d a l l the DE sentences correctly. 
Of greater I n t e r e s t than isolated individual scores was a comparison 
of individual's r e l a t i v e a b i l i t y to process SE and SL sentences. The 
two ordered contingency tables (drawn separately for the recognition and 
r e c a l l groups) in Table 6-d show the r e l a t i v e a b i l i t y of each of the 
deaf subjects to process the SE and SL sentences. The diagonal hatched 
c e l l s represent equal scores on both SE and SL sentences, i . e . no 
difference i n a b i l i t y to process SE and SL. Individuals whose scores l i e 
above the hatched c e l l s found i t easier to process the SE sentences 
compared to the SL sentences. Whilst those individuals whose scores l i e 
below the hatched c e l l s ( i . e . the majority of the deaf subjects) found 
i t e asier to process the SL sentences than the SE sentences. 
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Table 6-d. Re c a l l and recognition scores showing the r e l a t i v e a b i l i t y of 
the deaf subjects to process the SE and SL sentences. 
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Sentences which were i n c o r r e c t l y recognised or r e c a l l e d (by the 
c r i t e r i o n t h a t the sentence produced from memory d i d not match the sentence 
i n p u t i n t o memory) were o f p a r t i c u l a r i n t e r e s t . I n the r e c o g n i t i o n 






Language fo- <:, o f 
presented L=;. , I ence 
SE DE SL TOTALS 
SE - 29 7 36 t o 
sentences were 
SE. 
cor r e c t e d ' 
DE 22 - 11 33 t o sentences were DE. corrected' 
SL 12 18 - 30 t o 
sentences were 
SL. 
cor r e c t e d ' 
Table 6-e. The changes o f language form, between sentence p r e s e n t a t i o n 
and subsequent r e c o g n i t i o n o f the 99 sentences i n c o r r e c t l y recognised. 
Out o f a t o t a l o f 576 r e c o g n i t i o n responses, the d i s t r a c t o r item was 
chosen only on 12 occasions (11 a f t e r p r e s e n t a t i o n o f SE sentences 
and 1 a f t e r a DE sentence). These r e s u l t s from the r e c o g n i t i o n group 
were not very i l l u m i n a t i n g since the a l t e r n a t i v e language forms were 
a c t u a l l y presented f o r the subjects t o choose between. When the o r i g i n a l 
form of the sentence was not c o r r e c t l y recognised by the deaf s u b j e c t s , 
they showed no preference f o r s e l e c t i n g e i t h e r o f the a l t e r n a t i v e forms 
(Sign .test ( S i e g e l , 1956.,. pp-71-4)- x =—12,z = 1.55, p-> . 05 when- the~ - ~ 
o r i g i n a l sentence had been presented i n SE; x = 18,2 = 1.46, p ? .05 
when DE; and x =7, z = 0.7, p>.05 when SL) . 
The r e c a l l group r e c a l l e d 313 o f the 576 sentences (54%) i n c o r r e c t l y , 
and o f these, 71 were r e c a l l e d i n the exact words o f one of the other 
language forms, not p r e v i o u s l y seen by the subjects (See Table 6 - f ) . 
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Language form o f presented 
sentence 
Language form SE 
of sentence 
r e c a l l e d 
DE 
SL 
SE DE SL TOTALS 
- 7 a 3 a 10 sentences were 'corrected' t o SE a 
14 1 15 sentences were 'corrected' t o DE. 
28 18 46 sentences were 'corrected' t o SL. 
Note; Only 3 i n d i v i d u a l s from the group o f 24 c h i l d r e n c o n t r i b u t e d t o 
t h i s score. 
Table 6-f. The changes i n language form, between sentence p r e s e n t a t i o n 
and subsequent r e c a l l , o f the 71 'corrected* sentences o f the r e c a l l 
group. 
I t i s i n t e r e s t i n g t o note t h a t a l l o f the 10 sentences c o r r e c t e d t o SE 
were due t o j u s t three i n d i v i d u a l s from the group o f 24 c h i l d r e n . The 
15 sentences which were 'corrected' t o DE provide f u r t h e r evidence o f 
the generation of t y p i c a l 'deafisms'. The vast m a j o r i t y of the sentences 
(65%) were 'corrected' t o SL i n s p i t e o f i n s t r u c t i o n s , t h a t were c l e a r l y 
understood, t o r e c a l l the exact form o f each sentence presented. When 
e i t h e r SE o r DE sentences were f o r g o t t e n , s i g n i f i c a n t l y more subjects 
r e c a l l e d the exact SL form than the a l t e r n a t i v e form (Sign t e s t : 
x = 14, z =2.0, p = .04 when the o r i g i n a l sentence had been presented 
i n SE, and x = 7, p< .05 when presented i n DE) . 
The grammatical e r r o r s made i n the w r i t t e n r e c a l l o f the 126 SE 
sentences which were not c o r r e c t l y r e c a l l e d (out of the t o t a l o f 192 SE 
sentences presented), were c l a s s i f i e d according t o type. By f a r the 
most frequent e r r o r made by these deaf c h i l d r e n was the i n c o r r e c t use 
o f verb tense which occurred i n 55 o f the 126 sentences; the i n f i n i t i v e 
or present tense was most f r e q u e n t l y s u b s t i t u t e d f o r the a c t u a l verb 
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tense o f the o r i g i n a l sentence. I n 24 sentences, a p r e p o s i t i o n was 
om i t t e d , and i n a f u r t h e r 14, an i n c o r r e c t p r e p o s i t i o n was s u b s t i t u t e d . 
The i n d i r e c t a r t i c l e was om i t t e d on 24 occasions, and the d i r e c t a r t i c l e 
on a f u r t h e r 13. I n 24 o f the sentences a noun was used i n the s i n g u l a r 
i n s t e a d o f the p l u r a l . Other e r r o r s , such as the use o f the i n c o r r e c t 
possessive, the omission o f possessives and word order r e v e r s a l were 
also recorded, but occurred less f r e q u e n t l y . 
Although a b i l i t y t o s p e l l was not a major concern o f the present 
experiment, and s p e l l i n g mistakes were not penalised i n any way, i t 
was i n t e r e s t i n g t o take a b r i e f look a t the mis- s p e l l e d words. A t o t a l 
o f 152 words were s p e l l e d i n c o r r e c t l y and a l l the c h i l d r e n made a t l e a s t 
one s p e l l i n g mistake. (A complete l i s t o f a l l the mistakes can be 
found a t the end o f Appendix L ) . Many were ' v i s u a l ' e r r o r s such as 
' k i s t ' ( k i c k ) , 'piece' (pence) and 'enyoyed' (enjoyed) i n which l e t t e r s 
were replaced by others which look s i m i l a r . A number o f words contained 
the c o r r e c t l e t t e r s but arranged i n the wrong sequence, l e t t e r s were 
transposed, as i n ' l a t s ' ( l a s t ) , ' l e k i s 1 ( l i k e s ) , 'monters' (monster) 
and ' f l i m ' ( f i l m ) . On occasions the c h i l d r e n o b v i o u s l y have a mental 
p i c t u r e o f the l e t t e r s making up a word but cannot remember the order 
i n which they occur (e.g. ' f a v o i t e r ' ( f a v o u r i t e ) , ' l i b i r a y ' ( l i b r a r y ) , 
stoh ( s h o r t ) ) . There were also examples o f l e t t e r omissions (e.g. 
'monter' (monster), ' f a t e r ' ( f a t h e r ) ' s o r t ' ( s h o r t ) ) . 
6.6 Discussion. 
The deaf c h i l d r e n p r e d i c t a b l y found i t more d i f f i c u l t t o r e c a l l 
the sentences, r a t h e r than merely recognise which sentence they had 
pr e v i o u s l y been shown, as has p r e v i o u s l y been found w i t h hearing subjects 
(McDougall, 1904; Postman & Rau, 1957; Bruce & Cofer, 1965). The 
r e s u l t s from the r e c a l l task were more i n t e r e s t i n g than those from the 
r e c o g n i t i o n task, since the deaf c h i l d r e n had a c t u a l l y produced the form 
o f each response sentence themselves, and i f these responses were more 
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than r o t e memory o f meaningless s t r i n g s o f words, then they should 
r e f l e c t an i n t e r n a l system o f generative l i n g u i s t i c r u l e s . 
6.6.1 D i f f e r e n t i a l r e c o g n i t i o n and r e c a l l o f sentences according t o 
language form. The r e s u l t s c l e a r l y showed t h a t the deaf c h i l d r e n ' s 
a b i l i t y t o r e c a l l the SE sentences was very poor, w i t h fewer than 35% 
c o r r e c t l y r e c a l l e d . One might, t h e r e f o r e , be tempted t o conclude from 
t h i s r e s u l t t h a t these c h i l d r e n need t o use English syntax more 
e f f e c t i v e l y as an a i d t o r e c a l l . An a l t e r n a t i v e and more l i k e l y 
conclusion would be t h a t these r e s u l t s r e f l e c t a gre a t e r and more basic 
problem associated w i t h i n a b i l i t y o f t h i s p a r t i c u l a r group o f deaf 
c h i l d r e n , t o use and process SE adequately. Even a f t e r reading a s h o r t 
sentence w r i t t e n i n E n g l i s h , the m a j o r i t y were unable t o remember the 
simplest o f grammatical c o n s t r u c t i o n s . Compare t h i s , however, w i t h 
66% c o r r e c t r e c a l l o f sentences w r i t t e n i n SL. A s i m i l a r p a t t e r n o f 
r e s u l t s also emerged f o r the r e c o g n i t i o n group, although more sentences 
were c o r r e c t l y recognised than c o r r e c t l y r e c a l l e d . SL sentences were 
both s i g n i f i c a n t l y b e t t e r recognised and r e c a l l e d than e i t h e r the SE 
or the DE sentences, which suggests t h a t SL was being processed more 
e f f i c i e n t l y by these deaf c h i l d r e n than e i t h e r DE or SE. 
Length o f sentence, however, was a confounding v a r i a b l e . Since SL 
i s less redundant, the SL sentences were g e n e r a l l y s h o r t e r than the 
other sentences, an average o f 4.5 words per sentence w r i t t e n i n SL, 
compared t o 6.0 and 6._1 f o r the_~DE and-SE sentences—respectively.—A-
memory span f a c t o r may, t h e r e f o r e , have been o p e r a t i n g , which could 
e x p l a i n the s i m i l a r performance scores f o r the DE and SE sentences, and 
the b e t t e r performance f o r SL, on the basis o f sentence l e n g t h alone . 
The number of words i n a s i n g l e sentence ranged from 3 t o 9, but a 
close examination o f the r e s u l t s showed t h a t the deaf c h i l d r e n had been 
able t o remember SL sentences which were up t o 8 words long, and y e t 
had f a i l e d t o remember s h o r t sentences of 4 words w r i t t e n i n SE and DE. 
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Number of words i n the sentence (when a l l the sentences were r e l a t i v e l y 
short) d i d n o t , t h e r e f o r e , appear t o be as important as d i f f e r e n c e s i n 
language form, i n determining r e l a t i v e ease of subsequent r e c a l l or 
r e c o g n i t i o n . 
To the exte n t t h a t r e c a l l and r e c o g n i t i o n r e f l e c t s a b i l i t y t o 
process E n g l i s h , these deaf c h i l d r e n d i d not appear t o be as much a t 
home i n SE as i n SL. The experimenter c e r t a i n l y observed many o f the 
c h i l d r e n , during t e s t a d m i n i s t r a t i o n , using signs, and also f i n g e r s p e l l i n g 
the occasional word. Presumably, t h e r e f o r e , a deaf person who uses SL 
bri n g s t o the a c q u i s i t i o n o f English , many s k i l l s and grammatical s t r u c t u r e s 
which may w e l l i n f l u e n c e c o g n i t i v e processing. The r e c a l l o f the SE 
sentences may, t h e r e f o r e , have been mediated by SL. The d i f f e r e n t i a l 
r e c a l l as a f u n c t i o n o f language form, i n favour o f SL, supports the 
suggestion, made by Odom and Blanton (1967), t h a t deaf c h i l d r e n might 
be able t o process SL i n memory, since they d i d not seem able t o process 
and r e c a l l E nglish as w e l l as hearing c h i l d r e n ; and also corroborates 
t h e i r experimental f i n d i n g s (Odom and Blanton, 1970). 
B r i l l and Orraan (1953) also found t h a t the deaf c h i l d r e n they t e s t e d 
experienced considerable d i f f i c u l t y i n remembering simple English sentences, 
and concluded t h a t only a r a i s i n g o f t o t a l language a b i l i t y would improve 
the deaf c h i l d r e n ' s memory performance. They also suggested t h a t 
general i n a b i l i t y t o process English was responsible f o r the poor memory 
performance. C e r t a i n l y , t h e i r recommendation of r a i s i n g general language 
a b i l i t y should create a desi r e d , l a s t i n g improvement i n memory performance, 
but such a proposal i s u n l i k e l y t o be w e l l received by deaf educators 
who are c o n t i n u a l l y s t r i v i n g t o teach v e r b a l language, w i t h l i t t l e 
apparent success. The present f i n d i n g s , however, suggest t h a t 
improved memory performance could also be achieved by presenting sentences 
i n a language form w i t h which the c h i l d r e n were more f a m i l i a r , namely 
sign language. 
- 263 -
The o v e r a l l group r e s u l t s showed t h a t the deaf c h i l d r e n were 
b e t t e r able t o r e c a l l the SL sentences than-those w r i t t e n i n DE and SE. 
W h i l s t t h i s was t r u e f o r the m a j o r i t y of the c h i l d r e n , there were 
three i n d i v i d u a l s whose performance was i n the opposite d i r e c t i o n . They 
were b e t t e r able t o r e c a l l SE sentences than those w r i t t e n i n SL; 
these three i n d i v i d u a l s were responding more l i k e the hearing c o n t r o l s 
s t u d i e d by Odom and Blanton (1967, 1970). They also 'corrected' 10 
sentences t o SE when they had been presented w i t h sentences w r i t t e n i n 
DE or SL. These c h i l d r e n a t l e a s t , were s u f f i c i e n t l y f a m i l i a r w i t h 
simple grammatical c o n s t r u c t i o n s i n Englis h , t o be able t o transform 
the o r i g i n a l i n p u t i n t o c o r r e c t , grammatical E n g l i s h , although not 
s p e c i f i c a l l y requested t o do so. I t would have been i n t e r e s t i n g t o 
discover whether, i n f a c t they had consciously switched t o SE, or 
whether the c o r r e c t i o n had been unconsciously made during processing. 
U n f o r t u n a t e l y , i t i s not easy t o get a deaf c h i l d t o i n t r o s p e c t u s e f u l l y 
on his/her a c t i v i t i e s , and i t was n o t , t h e r e f o r e , p o s s i b l e t o discover 
t h i s i n f o r m a t i o n . One c l e a r f a c t t h a t d i d emerge, however, was t h a t 
these c o r r e c t i o n s were not the r e s u l t of a basic lack of understanding 
o f the i n s t r u c t i o n s on the p a r t of the c h i l d r e n concerned, and they 
were seemingly unaware o f t h e i r 'mistakes'. 
There was n o t h i n g t h a t was obviously d i f f e r e n t i n the background, 
the 1 hearing losses or the l i n g u i s t i c competence o f these few deaf 
c h i l d r e n t o e x p l a i n why, or how,the d i f f e r e n c e s might have a r i s e n , but 
i t i s c l e a r t h a t i t i s exceptional i n d i v i d u a l s such as these, who 
should be s t u d i e d i n d e t a i l i n the f u t u r e , i n an attempt t o discover 
the developmental f a c t o r s c o n t r i b u t i n g t o t h e i r success. For i t i s the 
goal o f everyone who i s i n v o l v e d i n teaching language t o deaf c h i l d r e n 
to improve t h e i r competence i n English - spoken and w r i t t e n , and t h e i r 
a b i l i t y t o read. When, such 'successes' occur, they should not be 
dismissed as s u r p r i s i n g exceptions, instead teachers need t o be aware 
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a s i n g l e school. The ungramraatical e r r o r s t h a t were repeatedly generated 
by the deaf c h i l d r e n were not subsequently reproduced ac c u r a t e l y i n 
memory. I t would perhaps be i n t e r e s t i n g t o repeat the above experiment 
on a more i n d i v i d u a l i s e d b a s i s , t o discover whether i n d i v i d u a l s would 
r e c a l l the non-standard grammatical f e a t u r e s which they p e r s i s t e n t l y 
generate. 
6.6.3 Speculations regarding the o r i g i n of "deaf English". I t i s important 
t o consider why these r e c u r r e n t non-standard f e a t u r e s , t h a t are so r e s i s t a n t 
t o c o r r e c t i o n , and which remain even a f t e r years o f being taught English 
i n school, should a r i s e i n w r i t t e n English. How does "deaf English" 
o r i g i n a t e ? One i s s t i l l , I b e l i e v e , j u s t i f i e d i n using the term, i f only 
t o i d e n t i f y and describe the forms o f non-standard English generated 
by the deaf. There have been few attempts t o e x p l a i n why deaf c h i l d r e n 
make the e r r o r s they do. 
The nature and occurrence o f these e r r o r s suggest two p o s s i b i l i t i e s : 
1) L i n g u i s t i c i n t e r f e r e n c e from sign language; as Ivimey (1977, p.93) 
w r i t e s , the major d i f f i c u l t y i n p e r c e i v i n g language i s "... not so much 
i n the sensory modality i n v o l v e d i n communication as i n the s t r u c t u r e 
o f the c o g n i t i v e model they b r i n g t o the communicative a c t " . C e r t a i n l y 
most o f the mistakes analysed i n the samples o f "deaf English" c o l l e c t e d 
f o r t h i s study, and most o f the grammatical e r r o r s made by the group 
of deaf c h i l d r e n i n the r e c a l l o f the SE sentences, i n v o l v e d verb tense, 
omission or i n c o r r e c t use o f p r e p o s i t i o n s , and the omission o f both 
i n d i r e c t and d i r e c t a r t i c l e s . The same types o f e r r o r have been reported 
by other i n v e s t i g a t o r s ( f o r example Ivimey, 1976; Ouigley, M o n t a n e l l i & 
Wilbur, 1976; Wilbur, 1977) and ye t would be r a r e l y observed i n the 
w r i t t e n language o f hearing adolescents o f average or above-average 
i n t e l l e c t u a l a b i l i t y . Verb tenses are not conveyed i n the same way i n 
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sign language as i n English, and p r e p o s i t i o n s and a r t i c l e s are used less 
f r e q u e n t l y . The source o f many o f the e r r o r s may, t h e r e f o r e , be trace d 
back t o sign language, suggesting some k i n d o f l i n g u i s t i c i n t e r f e r e n c e 
from the c h i l d r e n ' s knowledge o f sign language. 
2) Lack of s u f f i c i e n t experience of the c o r r e c t form; Moores (1974) 
suggested t h a t deaf English may be a t t r i b u t e d t o lack o f adequate 
i n s t r u c t i o n i n En g l i s h , and does not accept the p o s s i b i l i t y o f i n t e r f e r e n c e 
from signs. 
The f i r s t o f these two p o s s i b i l i t i e s might warrant the use o f the 
term 'deafisms' as suggested by Myklebust (1964); and the second, the 
term ' learnirvgisms 1 . This l a t t e r term has only Very r e c e n t l y been 
introduced i n t o the l i t e r a t u r e by Ivimey (1977) who suggests t h a t young 
c h i l d r e n such as Adam and Eve (Brown & B e l l u g i , 1964), immigrant c h i l d r e n 
as w e l l as deaf c h i l d r e n a l l make s i m i l a r mistakes, and t h a t they a l l 
share a common la c k o f exposure t o Engl i s h . He w r i t e s : "Thus we may 
conclude t h a t i n s t e a d of regarding the mistakes made by the deaf as 
"deafisms", a r i s i n g from t h e i r s p e c i f i c handicap, or through the medium 
of communication used i n t h e i r education, i t would be more appropriate 
t o see them as 'learningisms"' (p.98). Ivimey, u n f o r t u n a t e l y , does not 
extend t h i s idea f u r t h e r as an ex p l a n a t i o n , and w h i l s t i t i s probably 
not a complete explanation of the k i n d o f mistakes t h a t are found i n 
deaf c h i l d r e n ' s w r i t t e n language, the concept o f 'learningisms' should 
help us t o understand, why, a f t e r innumerable c o r r e c t i o n s , many deaf 
c h i l d r e n continue t o make the same mistake repeatedly. An example from 
McNeill (1966b,p.69) w i l l elaborate t h i s p o i n t - i t i s an exchange between 
a mother and her c h i l d : 
C: "Nobody don't l i k e me" 
M: "No, say 'nobody l i k e s me'" 
C: "Nobody don't l i k e me" 
I I 
I t 
e i g h t r e p e t i t i o n s o f t h i s dialogue 
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M: "No, now l i s t e n c a r e f u l l y , say 'nobody l i k e s me'" 
C: "OhJ Nobody don't l i k e s me". 
This dialogue i s a good i l l u s t r a t i o n o f the r e l a t i v e i m p e n e t r a b i l i t y o f 
a c h i l d ' s grammar to the a d u l t ' s grammar, i n s p i t e o f numerous r e p e t i t i o n s . 
Even when the mother emphasised the d i s t i n c t i o n saying "No, now l i s t e n 
c a r e f u l l y , say 'nobody l i k e s me'", the c h i l d was s t i l l unable t o i m i t a t e 
t h i s sequence o f three words. When the grammatical t r a n s f o r m a t i o n i s 
beyond the c h i l d ' s l i n g u i s t i c competence, i m i t a t i o n and r e p e t i t i o n appear 
t o be o f l i m i t e d value. Normal hearing c h i l d r e n g r a d u a l l y develop and 
achieve a d u l t grammatical competence i n Engl i s h , i . e . they are able t o 
generate an i n f i n i t e number o f grammatically c o r r e c t sentences. This 
then, i s where the s i m i l a r i t y must s u r e l y end, f o r the deaf c h i l d r a r e l y 
a r r i v e s a t the p o i n t o f l i n g u i s t i c competence where grammatical English 
i s e a s i l y produced, We" can, however, draw from present knowledge and 
understanding o f l i n g u i s t i c s and language development, t o help understand 
f u r t h e r the s i t u a t i o n regarding the l e a r n i n g of v e r b a l language by 
deaf c h i l d r e n . The b i z a r r e sentence c o n s t r u c t i o n s o f many deaf people 
may r e f l e c t the underlying l i n g u i s t i c r u l e s used t o generate them. This 
being the case, no amount o f c o r r e c t i o n , or d r i l l i n g o f surface s t r u c t u r e , 
t h e r e f o r e , w i l l improve the deaf c h i l d ' s a b i l i t y t o generate grammatical 
E n g l i s h , as shown i n the example quoted by McNeill (1966b), when the 
l i n g u i s t i c r u l e s governing the t r a n s f o r m a t i o n from deep t o surface 
s t r u c t u r e are responsible f o r language output. I t i s a t the transform-
a t i o n a l l e v e l t h a t one should perhaps seek f o r , and f i n d , d i f f e r e n c e s 
between deaf and hearing c h i l d r e n . 
I f c o r r e c t English syntax i s not a f u n c t i o n a l aspect o f expressive 
language a f t e r 10 or more years of s p e c i a l education under the present 
system, i t i s u n l i k e l y ever t o be so. I t would seem inconceivable t h a t 
many o f the simpler r u l e s of English'grammar are not a s s i m i l a t e d , despite 
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access t o c o r r e c t w r i t t e n English, and repeated c o r r e c t i o n , unless one 
accepts t h a t the e r r o r s are more than 'learningisms'. Moores (1974), 
and p o s s i b l y Ivimey (1977) too, seems t o be denying the deaf c h i l d r e n ' s 
f l u e n t knowledge o f sign language, and i g n o r i n g , or underestimating, 
t h e i r i n t r i n s i c l i n g u i s t i c a b i l i t i e s . When a hearing person i s l e a r n i n g 
a f o r e i g n language, f o r example French, i t may be f r e q u e n t l y observed 
t h a t n a t i v e knowledge o f one's own language i n t e r f e r e s w i t h one's w r i t t e n 
or spoken production o f the f o r e i g n language. S i m i l a r l y , i t i s l i k e l y 
t h a t n a t i v e knowledge o f sign language would also i n t e r f e r e i n an equivalent 
manner. Knowledge o f sign language, i n c l u d i n g the s t r u c t u r a l f e a t u r e s 
o f sign language, could i n f l u e n c e c o g n i t i v e f u n c t i o n i n g and be responsible 
f o r the l i n g u i s t i c r u l e s and the t r a n s f o r m a t i o n a l grammar t h a t generates 
non-standard English. Those who deny t h a t sign language may ever 
c o n s t i t u t e a c h i l d ' s f i r s t and primary language c l e a r l y cannot contemplate 
the p o s s i b i l i t y o f such a source o f i n t e r f e r e n c e . 
Since the development o f t h i s l i n e o f argument, Brasel and Quigley 
(1977) have published a paper proposinq a s i m i l a r idea. They have 
r e c e n t l y been studying the i n f l u e n c e o f c e r t a i n language and communication 
environments i n e a r l y childhood on the development o f language i n deaf 
i n d i v i d u a l s . They recognise t h a t e a r l y language i n p u t i n f l u e n c e s the 
c h i l d ' s developing language a b i l i t y , and found t h a t when the language 
was ASL, the c h i l d tended t o develop grammatical r u l e s d i f f e r e n t from 
those o f SE. The only d i f f e r e n c e being t h a t Brasel and Quigley 
r e f e r s p e c i f i c a l l y t o ASL and i n the present i n v e s t i g a t i o n the language 
was a d i a l e c t o f B r i t i s h s ign language. I n a l l e s s e n t i a l features the 
conclusions are s i m i l a r t o those o f Brasel and Quigley, v/ho s y s t e m a t i c a l l y 
manipulated the experimental v a r i a b l e s o f English and non-verbal sign 
language, and manual/oral p r e s e n t a t i o n o f language, and provide a d d i t i o n a l 
weight t o the present explanatory speculations. I t would seem t o be the 
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case that deaf children draw on t h e i r knowledge of SL when t h e i r environment 
includes models of t h i s language and t h i s a f f e c t s the development of 
t h e i r verbal language. 
One might hypothesise, therefore, that the errors i n deaf written 
language are the r e s u l t of both 1learningisras 1 and 'deafisms', and not 
either one, or the other, as previously discussed by Ivimey (1977). 
Both would appear to be inextricably linked i n the language development 
of deaf children. The present findings suggest that the deaf children 
might have been using a system of syntactic rules to generate written 
language largely drawn from the rules of sign language, and that the 
'errors' are rule-based, and, therefore, r e s i s t a n t to correction. This 
hypothesis requires further study. 
6.6.4 Language teaching methods. The present findings suggested that 
SE appeared to be l i k e a foreign language to many of the deaf children 
who were tested. The majority seemed to be more at home using, and 
processing, SL. Teachers of the deaf can no longer afford to ignore 
t h i s evidence that many of the deaf children used SL to mediate between 
the world of the classroom, where verbal language s k i l l s are taught and 
emphasised, and t h e i r own int e r n a l thought processes. I t i s s t i l l the 
case, however, that few teachers acknowledge, or make use of, competence 
i n SL. English i s largely taught to the deaf using English as the teaching 
medium, as i f i t were t h e i r f i r s t and native language, when, for most 
individuals i n a r e s i d e n t i a l school setting, i t obviously i s not. I t 
has to be remembered that i n a r e s i d e n t i a l school, such as the deaf 
school i n Newcastle-upon-Tyne, many of the deaf children begin school 
at the age of 2 or 3. At t h i s early age the basic need to communicate 
i s such, that the young deaf children very quickly acquire sign language 
from the few deaf children who have deaf parents, and who have been 
surrounded by sign language communication, at home, since b i r t h . In a 
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r e s i d e n t i a l community, t h e r e f o r e , the d i f f e r e n c e i n communication a b i l i t i e s 
between the deaf c h i l d r e n o f deaf parents and those o f hearing parents 
i s r a p i d l y and considerably reduced. By the time the c h i l d r e n reach the 
Upper School they are a l l f l u e n t users o f SL, whatever t h e i r home 
background. This knowledge o f sign language, i n some cases n a t i v e , and 
i n a l l cases f l u e n t , may be a f u r t h e r p o s s i b l e f a c t o r c o n t r i b u t i n g t o the 
deaf c h i l d r e n ' s i n a b i l i t y t o acquire the l e v e l o f competence i n v e r b a l 
language t h a t one might hope f o r from the amount o f classroom teaching, 
i n terms o f both hours and years, t h a t has been aimed a t developing 
t h i s language competence. The e f f o r t s are sadly not r e f l e c t e d i n the 
m a j o r i t y o f the deaf c h i l d r e n ' s knowledge and use o f English; c h i l d r e n 
who appear t o remain b e t t e r able t o use and process SL. 
I t may be then t h a t the under l y i n g p r i n c i p l e s o f language teaching 
methods used i n deaf education are a t f a u l t , and t h a t f a i l u r e o f the 
m a j o r i t y o f deaf c h i l d r e n t o develop p r o f i c i e n c y i n v e r b a l language 
may p r i m a r i l y be due t o shortcomings i n i n s t r u c t i o n , and not due t o 
inh e r e n t l e a r n i n g o r l i n g u i s t i c d i f f i c u l t i e s o f the deaf. I n f a c t , 
Brennan (1976) has published a s i g n i f i c a n t paper i n which she examines 
some o f the l i n g u i s t i c assumptions on which these methods are based. 
She argues t h a t "Many o f the p r i n c i p l e s u n d e r l y i n g the methods i n 
deaf education are t o t a l l y u n r e l a t e d t o l i n g u i s t i c f a c t s and are 
f r e q u e n t l y a t variance w i t h present i n s i g h t s i n t o the processes o f 
language a c q u i s i t i o n and the nature o f language" (p.11). Such a l i n g u i s t i c 
e v a l u a t i o n o f the s i t u a t i o n and the experimental evidence presented here 
are s u r e l y s u f f i c i e n t t o warrant a r e a p p r a i s a l o f the language teaching 
methodology. No teacher i n B r i t a i n would teach a f o r e i g n language t o 
a hearing c h i l d i g n o r i n g the child." s knowledge o f English? the f o r e i g n 
language (L^) i s taught using English (L^) as the teaching medium. 
Perhaps then English could be more e f f e c t i v e l y taught t o deaf c h i l d r e n 
on the same p r i n c i p l e s , as an L , drawing on the theory o f f o r e i g n 
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language teaching, and using SL as a language base, the L^, t o teach 
English. Such an approach would be s i m i l a r t o teaching SL t o hearing 
people, (only i n reverse) where SL i s taught as a f o r e i g n language, 
and as Ingram (1977) observes, i n a well - i n f o r m e d b o o k l e t ' P r i n c i p l e s 
and Procedures o f Teaching Sign Language', sign language i n s t r u c t o r s 
have been force d t o look " t o the h e r i t a g e o f second language teaching 
f o r more e f f e c t i v e methods and m a t e r i a l s " (p.3 ) . 
I n f a c t , a s long ago as 1958, F u s f e l d suggested t h a t "The task o f 
a c q u i r i n g language i n the case o f the deaf c h i l d i s very much l i k e our 
attempting t o l e a r n a f o r e i g n language" (Fusfeld, 1958, p.258). This 
idea t h a t English i s l i k e a f o r e i g n language t o deaf c h i l d r e n has 
subsequently been endorsed by Charrow and Fle t c h e r (1974) who found 
t h a t deaf c h i l d r e n o f deaf parents who used A.S.L. a t home, scored 
higher on the'Test o f English as a Foreign Language'than deaf c h i l d r e n 
o f hearing parents. 
Perhaps the time has come f o r deaf educators t o consider s e r i o u s l y 
some o f the p r a c t i c a l suggestions t h a t are being made both i n the 
U.S. by Stokoe (1975) and, more r e c e n t l y i n t h i s country, by Brennan 
(1977), who are advocating t h a t teachers should teach English v i a 
s i g n language. I t c e r t a i n l y seems t h a t deaf educators cannot a f f o r d 
t o be unaware o f , and ignora n t about, the advances o f knowledge i n l i n g u i s t i c s , 
p a r t i c u l a r l y i n the f i e l d o f language l e a r n i n g , which corresponds so 
d i r e c t l y to>their p a r t i c u l a r problems and needs. I n the past there has 
not been much evidence o f such an awareness. 
The s p e l l i n g mistakes t h a t were c o l l e c t e d from the w r i t t e n r e c a l l 
o f the sentences suggested t h a t the o v e r a l l v i s u a l p a t t e r n s o f words 
were very important t o these deaf c h i l d r e n . Many o f the mis-spelled 
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words were v i s u a l l y s i m i l a r t o the o r i g i n a l word. As might have been 
expected, t h e r e were no obvious phonologically-based s p e l l i n g mistakes. 
W h i l s t the hearing c h i l d can make use o f both v i s u a l and phonological 
p a t t e r n s t o help him/her t o s p e l l , the profoundly and severely p r e l i n g u a l l y 
deaf lack the phonological i n p u t and cues. Many of the mistakes, the 
l e t t e r t r a n s p o s i t i o n s i n p a r t i c u l a r (e.g. ' f l i m ' f o r f i l m ) , w o u l d probably not 
have been made had the deaf c h i l d r e n been able t o sound out the words 
f o r themselves. The k i n d o f s p e l l i n g mistakes made by these deaf 
c h i l d r e n i s discussed f u r t h e r i n the f o l l o w i n g chapter. 
6.6 .5 Future s t u d i e s . The present i n v e s t i g a t i o n was concerned w i t h the 
e f f e c t o f language form on the deaf c h i l d r e n ' s a b i l i t y t o process, and 
e i t h e r recognise or r e c a l l , simple sentences. I t i s l i k e l y , however, 
t h a t the e f f e c t of modality i s f a r g r e a t e r . Sign language, by i t s very 
na t u r e , i s very d i f f e r e n t from w r i t t e n E nglish. I t would be i n t e r e s t i n g , 
t h e r e f o r e , t o repeat the experiment, presenting SL sentences manually, 
i n s t e a d o f i n w r i t t e n form, and r e q u i r i n g the deaf subjects t o r e c a l l 
the sentences manually; one could then compare t h e i r manual r e c a l l o f 
SL w i t h t h e i r w r i t t e n r e c a l l o f SE. The f a c i l i t a t i v e e f f e c t o f SL 
on r e c a l l i s l i k e l y t o be even gre a t e r under these c o n d i t i o n s . 
I n the course o f the present experiment the deaf subjects were 
merely r e q u i r e d t o reproduce short sentences they had p r e v i o u s l y seen 
and read, from memory. As a f o l l o w - u p , i t would be i n t e r e s t i n g t o 
proceed w i t h a f u r t h e r , more d e t a i l e d l i n g u i s t i c a n a l y s i s o f w r i t t e n 
sentences generated by the deaf c h i l d r e n themselves (as i n the samples 
of 'deaf E n g l i s h ' gathered a t the s t a r t o f the present study) t o t e s t 
the hypothesis t h a t the deaf c h i l d r e n were using a system o f s y n t a c t i c 
r u l e s t o generate E n g l i s h ( i n t h i s case w r i t t e n , b ut t h i s p o s s i b l y also 
ap p l i e s t o spoken language), which were l a r g e l y drawn from the r u l e s of 
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s i g n language. Such an i n v e s t i g a t i o n would r e q u i r e a l i n g u i s t i c a n a l y s i s 
o f the syntax o f sign language, which has not as y e t been t a c k l e d i n 
t h i s country, b u t should be high on the l i s t o f p r i o r i t i e s of the 
B r i t i s h Deaf Association's study o f sign language (1977 - 1979). 
A comparison should also be made between w r i t t e n language generated 
i n a '. n a t u r a l i s t i c " s i t u a t i o n , such as f r e e composition i n the classroom 
w i t h t h a t generated i n an experimental s e t t i n g . I t might be t h a t 
under experimental c o n d i t i o n s , deaf c h i l d r e n tend t o respond by producing 
more concrete and stereotyped expression, thereby c r e a t i n g a r a t h e r 
f a l s e impression o f t h e i r l i n g u i s t i c a b i l i t i e s . I t might also h e l p 
us understand why, on occasions, deaf c h i l d r e n appear t o be i n c o n s i s t e n t 
and use a p a r t i c u l a r grammatical c o n s t r u c t i o n c o r r e c t l y on one occasion, 
and i n c o r r e c t l y on other occasions, w i t h i n a s h o r t passage. I t may be 
t h a t the explanation l i e s i n the occasional use o f stereotyped phrases . 
alongside o f genuine spontaneous language production. I t seems t h a t 
such questions need t o be s t u d i e d before f u r t h e r conclusions can be 
drawn. 
Emphasis was placed throughout the present i n v e s t i g a t i o n on exact 
r e c o g n i t i o n or r e c a l l of sentences from memory. This was a necessary 
requirement since the aim was t o i n v e s t i g a t e p o s s i b l e sources o f 
l i n g u i s t i c i n t e r f e r e n c e d u r i n g c o g n i t i v e processing o f the sentences. 
I n the s i t u a t i o n s o f e v e r y d a y - l i f e , however, i t i s normally q u i t e s u f f i c i e n t 
i f one can r e c a l l the content o f a message, w i t h o u t n e c e s s a r i l y 
r e t a i n i n g i t s o r i g i n a l , formal l i n g u i s t i c s t r u c t u r e - the experimental 
requirement of exact r e c a l l may, t h e r e f o r e , have placed excessive, 
unnatural demands on the deaf c h i l d r e n . Bearing t h i s i n mind the 
f o l l o w i n g experiment, Experiment 8, was designed t o study the e f f e c t 
on comprehension o f passages w r i t t e n i n SL and SE. DE was o m i t t e d , since 
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i t s e f f e c t s i n the present experiment were not as s t r a i g h t f o r w a r d as 
had been p r e v i o u s l y a n t i c i p a t e d . The question t h a t remains t o be 
answered, and which i s t a c k l e d i n the f o l l o w i n g chapter, i s whether or 
not, these deaf c h i l d r e n can understand more v e r b a l language than they 
can reproduce. I t i s g e n e r a l l y accepted amongst teachers of f o r e i g n 
languages t h a t r e c e p t i v e s k i l l s make fewer demands than p r o d u c t i v e 
s k i l l s (e.g. Brooks, 1964; P i t Corder, 1973)-. Does the f a c t t h a t 
n e a r l y a l l the l i n g u i s t i c i n p u t i n the classroom i s SE a f f e c t the amount 
of i n f o r m a t i o n t h a t i s learned by the deaf children? Or, should the 
l i n g u i s t i c medium through which school subjects are taught be changed? 
Hoeraann (1974, p.520) concluded from a study which looked a t 
deaf c h i l d r e n ' s use o f f i n g e r s p e l l i n g t o l a b e l p i c t u r e s t h a t "The 
concurrent development o f manual communication s k i l l s and Eng l i s h i s 
important from a t h e o r e t i c a l standpoint since i t suggests t h a t manual 
language f l u e n c y does not i n t e r f e r e w i t h English language competence". 
In the l i g h t o f the foregoing evidence, i t would seem t h a t such an 
assumption needs t o be couched i n more cautious terms. C e r t a i n l y t h i s 
p a r t i c u l a r group of p r e l i n g u a l l y deaf c h i l d r e n showed considerable evidence 
of i n t e r f e r e n c e from sign language i n t h e i r a b i l i t i e s t o express themselves 
competently i n English. 
6.7 Summary. 
The memory r e c o g n i t i o n and r e c a l l o f simple sentences w r i t t e n i n 
SE, DE and SLwere compared. Generally, more sentences were c o r r e c t l y 
recognised than c o r r e c t l y r e c a l l e d over a l l three language forms. However, 
s i g n i f i c a n t l y more SL sentences were both c o r r e c t l y recognised and 
r e c a l l e d than sentences w r i t t e n i n e i t h e r SE or DE. There was no 
d i f f e r e n c e i n the a b i l i t y o f the deaf c h i l d r e n t o c o r r e c t l y recognise 
or r e c a l l the SE and DE sentences. This p a r t i c u l a r sample o f deaf 
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c h i l d r e n found i t easier t o process and remember SL, and appeared t o be 




LANGUAGE I I ; COMPREHENSION AND SPELLING 
The experiment i n the p r e v i o u s chapter i n v e s t i g a t e d a b i l i t y to 
p r o c e s s s e n t e n c e s , which i s a n e c e s s a r y c o n d i t i o n f o r understanding, but 
i s not s u f f i c i e n t , f o r some degree o f p r o c e s s i n g can occur i n the 
absence o f adequate comprehension. I n the f o l l o w i n g experiment a 
f u r t h e r i s s u e was r a i s e d - the e f f e c t o f SL and SE r e s p e c t i v e l y , on 
comprehension; do the d i f f e r e n t forms o f language, SE and SL, a l s o 
a f f e c t comprehension? 
7.1 The comprehension o f language by deaf c h i l d r e n . 
I f a person i s to read f l u e n t l y and understand what he reads, the 
reader must, i t i s assumed, have a c c e s s to a system of i n t e r n a l r u l e s 
s i m i l a r t o those used to generate the w r i t t e n language t h a t i s being 
read. F u s f e l d (1955) r e p o r t e d t h a t although the deaf c h i l d r e n he t e s t e d 
were q u i t e p r o f i c i e n t i n c o r r e c t l y r e c o g n i s i n g d i f f e r e n t forms o f E n g l i s h 
(e.g. sentence s t r u c t u r e , s p e l l i n g , e t c . ) , t h e y could not grasp the 
meaning o f the language - i n p a r t i c u l a r paragraph meaning and word 
meaning, and were w e l l below Grade standard. The r e s u l t s suggest t h a t 
the deaf c h i l d r e n found the comprehension o f E n g l i s h very d i f f i c u l t . 
They appeared to master a s i z e a b l e p r i n t e d vocabulary and y e t experienced 
d i f f i c u l t y i n understanding connected prose. The inadequate command of 
E n g l i s h o f the m a j o r i t y o f deaf people, may be l a r g e l y r e s p o n s i b l e f o r 
t h i s , and t h e i r comprehension of SL may be r e l a t i v e l y b e t t e r . 
Conrad (1971b) t e s t e d a group of deaf c h i l d r e n f o r comprehension 
a f t e r they had read prose passages e i t h e r aloud, or s i l e n t l y , and found 
t h a t v o c a l i s i n g d i d not a f f e c t comprehension f o r the ' a r t i c u l a t o r s ' , 
but t h a t the comprehension of the ' n o n - a r t i c u l a t o r s ' was a d v e r s e l y a f f e c t e d 
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when they were r e q u i r e d t o read aloud. This s i t u a t i o n may be d i r e c t l y 
analogous t o i n t r o s p e c t i v e r e p o r t s t h a t i t i s harder t o remember the 
i n f o r m a t i o n content o f a long-distance telephone c a l l during which one 
has had t o s t r a i n t o hear what was being s a i d against background i n t e r f e r e n c e . 
I n the f i r s t case of the deaf c h i l d r e n reading aloud, the ' n o n - a r t i c u l a t o r s ' 
were being f o r c e d t o concentrate hard on the act o f v o c a l i s a t i o n , and 
i n the case o f the long-distance telephone c a l l , the l i s t e n e r i s 
forced t o concentrate hard on the act o f hearing, i n both cases subsequent 
processing o f the i n p u t i s adversely a f f e c t e d . 
7.2 Experiment 8: An i n v e s t i g a t i o n o f the comparative e f f e c t i v e n e s s o f 
standard English and s i g n language on comprehension. 
A f u r t h e r experiment, s i m i l a r t o the previous one, was c a r r i e d 
out t o t e s t whether language form might also a f f e c t comprehension. Two 
simple, s h o r t s t o r i e s , equated f o r d i f f i c u l t y , were t r a n s l a t e d from 
SE i n t o SL; both were presented i n w r i t t e n form. Manual p r e s e n t a t i o n 
o f SL would have in t r o d u c e d a f u r t h e r v a r i a b l e , besides language form, 
namely medium o f p r e s e n t a t i o n . A f t e r reading a s t o r y the c h i l d r e n answered 
questions designed t o assess t h e i r understanding and the amount o f 
i n f o r m a t i o n they had r e t a i n e d . 
Younger hearing c h i l d r e n were also t e s t e d t o i n v e s t i g a t e the 
p o s s i b i l i t y t h a t the s t r u c t u r e of the deaf SL was i n f a c t a simpler form 
o f language using fewer words and less redundancy than SE, and which 
hearing c h i l d r e n can also process and understand as e a s i l y as SE. The 
normally hearing c o n t r o l subjects were aged between 7 and 11 and were 
matched f o r reading a b i l i t y . 
7.3 Hypotheses: 
1. The deaf c h i l d r e n should f i n d i t easier t o understand, and t o r e c a l l 
r e l e v a n t f a c t s and d e t a i l s , when s t o r i e s are w r i t t e n i n SL than when 
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w r i t t e n i n SE, due t o t h e i r s uperior a b i l i t y t o process SL. 
2. Young hearing c h i l d r e n w i l l f i n d a simple s t o r y w r i t t e n i n SE easier 
t o understand and r e c a l l than one w r i t t e n i n SL, because o f t h e i r 
f a m i l i a r i t y w i t h SE and the differences,never p r e v i o u s l y encountered, 
between SE and SL. 
7.4 Method. 
7.4.1 Subjects; 34 deaf c h i l d r e n from the Upper School aged between 
13 and 16 years w i t h reading ages (as measured by Young's Group Reading 
Test, 1969) ranging from.7.0 t o 8.8 years (mean 7.7, median 7.6) and 
34 hearing c h i l d r e n ( i n c l u d i n g 12 remedial readers aged between 9.1 
and 11.3, and 22 f i r s t - y e a r j u n i o r s aged between 7.0 and 8.1 y e a r s ) , 
w i t h reading ages (as measured by the Burt (Rearranged) Word Reading 
Test, Vernon 1967) ranging from 7.1 t o 8.8 years (mean 7.8, median 7.8). 
There were an equal number of boys and g i r l s i n both groups. 
7.4.2 M a t e r i a l s . Two s h o r t s t o r i e s , A and B, were each w r i t t e n i n a 
SL and SE v e r s i o n . ( I n the 'opinion o f two experienced teachers o f the 
deaf, both o f the SE passages could be read by a l l the subjects i n the 
deaf group). The four passages were designated A , B and A and B 
s s hi hi 
r e s p e c t i v e l y , and were typed onto white card using double spacing and 
e x t r a - l a r g e s i z e p r i n t (.5 cm h i g h ) . Nine questions were asked about 
each of the two s t o r i e s , and these were typed i n SE onto two f u r t h e r 
sheets o f card. (See Table 7-a f o r the fo u r passages and associated 
questions.) Each card was covered w i t h t r ansparent p r o t e c t i v e f i l m . 
7.4.3 Design and procedure. The c h i l d r e n were t e s t e d i n d i v i d u a l l y . 
Each c h i l d was given a s t o r y , e i t h e r s t o r y A or s t o r y B, and was adked 
to read i t slowly and c a r e f u l l y and then t o answer the questions associated 
w i t h the s t o r y . I n the l i g h t o f the f i n d i n g s of Conrad (1971b), no 
s t i p u l a t i o n regarding whether the s t o r y was t o be read s i l e n t l y or aloud, 
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S t o r y A ( u t i t l . c n i n s t a n d a r d K n g l i u h ) i _ g 
On a h i l t n e a r a wood t h e r e uas a l i c t l e house where Chree c h i l d r e n 
l i v e d a l o n e u i t h a b i g b l a c k dog. Thoy l o v e d Co p l a y i n t h e wood. 
One day w h i l e t h e y were p l a y i n g t h e y l o u t t h e i r dog, They l o o k e d 
f o r h i m a l l o v e r Che wood u n t i l i t became Coo d a r k t o Bee, oo t h e y 
had Co go back home. They a l l f e l t v e r y sad end t h e y c r i e d . 
S t o r y A» ( w r i t t e n i n s i g n l a n g u a g e ) 
On h i l l n e a r wood have l i t t l e house l i v e t h r e e c h i l d r e n o e l f and 
b i g b l a c k dog. C h i l d r e n e n j o y p l a y i n wood. One day b e f o r e , 
t h r e e c h i l d r e n p l a y i n wood, dog l o s t , looK f o r dog i n wood, d a r k , 
c h i l d r e n c a n n o t see, go home. C h i l d r e n a l l s a d , c h i l d r e n c r y , 
q u e s t i o n s : 
1 . The l i t t l e house s t o o d on a 7 
2. Who l i v e d i n t h e l i t t l e house? 
3. Wat) t h e house n e a r t h e wood, o r f a r f r o m t h e wood? 
4. Where d i d Che c h i l d r e n l i k e Co p l a y ? 
5. Who d i d t h e y l o s e i n t h e wood? 
6. U l i a t c o l o u r was t h e dof;? 
7. Why d i d t h e y s t o p l o o k i n g Cor t h e dog'/ 
8. Was t h e dog larp.e o r s m a l l ? 
9. Why d i d Che c h i l d r e n c r y and f e e l aaJV 
S t o r y B ( w r i t t e n i n s t a n d a r d K n g l i s h ) 
My f r i e n d , I ' a u l , and I have l o t s of f u n t o g e t h e r . L a s t S a t u r d a y 
we d e c i d e d Co £o f i s h i n g i n t h e l a k e n e a r icy house. We o a t and 
f i o h e d f o r f i v e h o u r s hue we d i d n o t c a t c h a n y t h i n g , e x c e p t on o l d 
b o o t . I was v e r y d i s a p p o i n t e d . When I was r u n n i n g n e a r t h e edge 
of t h e l a k e , 1 s l i p p e d and f e l l i n w i t h a b i g o p l a e h . I g o t v e r y 
wee, oo 1 had t o go honu: and change my c l o t h e s . 
S t o r y Bs ( w r i t t e n i n s i g n lanc.uayc) 
My f r i e n d , P a u l , and I l o t s f u n t o g e t h e r . S a t u r d a y b e f o r e , we t h i n k 
go f i s h i n l a k e n e a r my h o u s e . We s i t f i s h , f i v e h o u r s , c a t c h 
n o t h i n g , c a t c h o l d booc. I l o t d i s a p p o i n t e d . I r u n n e a r l a k e , 
f a l l i n w a t e r , b i g a p l a a h . I wet a l o c , I go noma change c l o t h e s . 
Queat i ona: 
1. What was t h e name o f my f r i e n d ? 
2. What d i d we do t o g e t h e r l a s t S a t u r d a y ? 
3. Where d i d we gn7 
4. Where was t h e l a k e 7 
1 . How l o n g d i d we spend f i s h i n g ? 
f>. Whot d i d we c a t c h ? 
J. Why uao I d i s a p p o i n t e d ? 
8. What happened when I uas r u n n i n g n o a r Cho w a t e r ? 
9. Why d i d I have t o go hoi*;? 
Table 7-a. The fo u r passages and associated questions to t e s t comprehension 
used i n Experiment 8. 
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was made, and the c h i l d r e n pleased themselves. The same procedure was 
foll o w e d f o r the second s t o r y . The design was, however, d i f f e r e n t f o r 
the two experimental groups. The deaf c h i l d r e n were d i v i d e d i n t o 
two groups - D and D which were matched c a r e f u l l y f o r reading a b i l i t y E S 
and memory performance (based on the previous r e s u l t s ) . Group D was 
E 
presented w i t h s t o r i e s A and B ( i . e . both s t o r i e s w r i t t e n i n SE) and 
E E 
the other group, D , w i t h A and B (both s t o r i e s w r i t t e n i n SL). The 
S o s 
order of p r e s e n t a t i o n of the two s t o r i e s , A and B, was randomised. 
The hearing c h i l d r e n on the other hand read one s t o r y i n SE and 
one i n SL, and always began w i t h a s t o r y w r i t t e n i n English ( i . e . A 
fol l o w e d by B or B fo l l o w e d by A ) . The w i t h i n - s u b j e c t s design S E S 
allowed a d i r e c t comparison f o r each c h i l d between t h e i r comprehension 
of a s t o r y w r i t t e n i n SE (the base-line) and t h e i r performance on a 
s i m i l a r s t o r y w r i t t e n i n SL. Thus a meaningful comparison could be 
made on the e f f e c t o f SL on comprehension. 
I t was explained t o the hearing c h i l d r e n t h a t one of the s t o r i e s 
t h a t they were going t o read was w r i t t e n i n 'deaf language', and t h a t 
i t might seem a l i t t l e strange, because the words were English words 
but were put together i n an unusual way. They were asked t o read i t 
and do t h e i r best t o answer the questions about the s t o r y afterwards. 
The i n f o r m a t i o n a l content of the two forms of each s t o r y was 
i d e n t i c a l , i r r e s p e c t i v e o f language form, Each s t o r y i n c luded both 
n a r r a t i v e and d e s c r i p t i o n , the vocabulary was kept simple and was 
f a m i l i a r t o a l l the c h i l d r e n . 
The nine questions associated w i t h each s t o r y t e s t e d the understand! 
and r e c a l l o f both c r i t i c a l d e t a i l (e.g. John went home because he was 
wet) and i n c i d e n t a l d e t a i l (e.g. the colour of the dog, i . e . b l a c k ) . 
A l l the questions were w r i t t e n i n SE, but no c h i l d , deaf or hearing. 
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was unable t o understand them. I n the case o f d i f f i c u l t y , a d d i t i o n a l 
help was provided, and whenever necessary, a question was t r a n s l a t e d 
i n t o SL f o r any deaf c h i l d who was unable t o understand. The c h i l d r e n 
had t o answer the questions i n order since some o f the l a t e r questions 
provided clues t o the answers o f the e a r l i e r ones. A l l the c h i l d r e n 
wrote t h e i r answers t o the questions, which were marked and scored by 
the experimenter, according t o t h e i r understanding and r e c a l l o f the 
f a c t s and d e t a i l s , r a t h e r than the correctness of t h e i r w r i t t e n expression, 
which f i n the case o f the deaf children,was f r e q u e n t l y b i z a r r e . The 
answers were marked a t the end o f each t e s t session, a f t e r both s t o r i e s 
had been read, w h i l e the c h i l d was s t i l l present t o g i v e a d d i t i o n a l 
explanation o f answers where necessary. 
7.4.4 Scoring. For each c h i l d , the number and percentage o f c o r r e c t 
answers out o f 9 (the t o t a l number of questions associated w i t h each 
s t o r y ) was recorded f o r s t o r i e s A and B separately. 
7.5. Results. 
Once again, no s i g n i f i c a n t sex d i f f e r e n c e s were found i n a 
p r e l i m i n a r y a n a l y s i s o f the data, and boys and g i r l s were t h e r e f o r e combined 
i n a l l subsequent analyses. 
The comprehension scores showed t h a t the two s t o r i e s were comparable 
i n d i f f i c u l t y . This being the case i t was convenient t o add the two 
scores f o r each deaf c h i l d , since both s t o r i e s were read i n one or 
other language form. I n the case o f the hearing group, however, each 
c h i l d read one s t o r y i n SE and the other i n SL, the scores f o r each 
s t o r y , t h e r e f o r e , ( i . e . f o r each language form) were recorded separately. 
The deaf c h i l d r e n who read both s t o r i e s i n SL answered 259 (85%) 
of the questions c o r r e c t l y , and 4 o f the 17 c h i l d r e n i n the group 
answered a l l 18 questions c o r r e c t l y . Those who read both s t o r i e s i n 
SE answered 241 (79%) o f the questions c o r r e c t l y , but none answered 
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a l l 18 questions c o r r e c t l y (see Appendix M f o r raw d a t a ) . The matched 
p a i r s o f deaf subjects answered s i g n i f i c a n t l y more questions c o r r e c t l y 
a f t e r reading both s t o r i e s i n SL r a t h e r than SE (T - 21.5, p,< . 0 1 ) , 
confirming the hypothesis t h a t the deaf c h i l d r e n would f i n d i t easier 
t o understand s t o r i e s w r i t t e n i n SL than SE. 
The o r d i n a l dominance (OD) curve i n Figure 7-a ( D a r l i n g t o n , 1973) shows 
the cumulative frequency o f the comprehension scores of the group o f 
deaf subjects reading SE (Group D ) as a f u n c t i o n o f the comprehension 
E 
scores o f the group o f deaf subjects reading SL (Group D ) . The 
p r o p o r t i o n o f the area o f the square under the OD curve equals the 
p r o b a b i l i t y (.61) t h a t a randomly chosen member of Group D w i l l have 
a higher comprehension score than a randomly chosen member o f Group DE. 
The hearing c h i l d r e n on the other hand c o n s i s t e n t l y answered more 
questions c o r r e c t l y when the s t o r y was w r i t t e n i n SE (287 questions, 
94%) than when i t was w r i t t e n i n SL (235 questions, 77%), as was p r e d i c t e d 
(T = 465, z = 4.78, p< .00003). Nineteen of the hearing c h i l d r e n 
(n = 34) answered a l l the questions c o r r e c t l y on the SE s t o r y , whereas 
only one o f the hearing c h i l d r e n c o r r e c t l y answered a l l the questions 
on the SL s t o r y . T hirty-one of the c h i l d r e n had a higher comprehension 
score f o r the SE s t o r y than f o r the s t o r y w r i t t e n i n SL, and the remaining 
three c h i l d r e n scored the same f o r both the SE and the SL s t o r i e s . 
Figure 7-b shows the i n t e r a c t i o n between the deaf and hearing sub j e c t s 1 
average comprehension scores and language form. The deaf understood 
and r e t a i n e d more o f a s t o r y w r i t t e n i n SL than one w r i t t e n i n SE, as 
judged by the average number of comprehension questions c o r r e c t l y 
answered, w h i l s t the hearing group answered considerably more questions 
c o r r e c t l y a f t e r reading a s t o r y i n SE than i n SL. The hearing group 
performed b e t t e r , r e l a t i v e t o the deaf group, on the SE and poorer on the SL. 
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Figure 7-b. Comprehension performance a f t e r reading 
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The r e s u l t s f o r the matched p a i r s o f deaf c h i l d r e n showed t h a t 
understanding and r e t e n t i o n o f the f a c t u a l content o f simple s t o r i e s 
was a f f e c t e d by language form. Thus the hypothesis t h a t i t would be 
easier t o understand s t o r i e s w r i t t e n i n SL, w i t h which the c h i l d r e n were 
f a m i l i a r (as shown by the r e s u l t s o f the previous experiment) was 
confirmed. The present f i n d i n g s supported those of Odom and Blanton 
(1970) who found t h a t deaf c h i l d r e n could understand prose w r i t t e n 
according t o the syntax o f ASL b e t t e r than SE, the major d i f f e r e n c e between 
the two studies being the use o f a d i a l e c t o f B r i t i s h sign language 
in s t e a d o f ASL. Both studies suggest t h a t the u n d e r l y i n g o r g a n i s a t i o n 
o f knowledge and experience i s somewhat d i f f e r e n t i n those deaf 
i n d i v i d u a l s who use sign language as t h e i r n a t i v e language. 
The hearing c o n t r o l s obviously d i d not f i n d SL as easy t o understand 
as the deaf c h i l d r e n , and were unable t o repeat back any o f the sentences 
i n the SL s t o r y as they had been w r i t t e n . Their comprehension o f a 
s t o r y w r i t t e n i n SL was however adequate - an average o f 77% o f the 
questions t e s t i n g comprehension o f the s t o r y were c o r r e c t l y answered by 
the group as a whole. I t appears t h a t much of the meaning could be 
deri v e d from i n d i v i d u a l English words and t h a t the d i f f e r e n c e s i n 
language form were not so c r i t i c a l w i t h i n the context o f the simple s t o r i e s 
t h a t were used. 
I n Story B, which described a f i s h i n g t r i p , 7 o f -the 34 deaf-
c h i l d r e n mistakenly read and understood 'boat' f o r the word 'boot'. 
By comparison only 1 o f the 3-3 hearing c h i l d r e n made t h i s mistake (and 
then corrected h i m s e l f ) and t h i s was one of the remedial readers. This 
k i n d o f v i s u a l confusion i s f r e q u e n t l y observed i n classroom work w i t h 
deaf c h i l d r e n . For example,many deaf i n d i v i d u a l s read the word ' f r i e n d ' 
i n s t e a d o f the word ' f i e l d ' i n the f o l l o w i n g context - 'the g i r l was 
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w alking w i t h her dog i n a f i e l d ' . T h i s was understood to mean t h a t the 
dog was the g i r l ' s f r i e n d . Deaf c h i l d r e n , t h e r e f o r e , appear to be 
f o r c e d by t h e i r l o s s of a u d i t o r y l i n g u i s t i c input to r e p r e s e n t words 
v i s u a l l y , which could p o s s i b l y e x p l a i n t h i s type of confusion. 
The two s t o r i e s t h a t were used may have been too easy, r e f l e c t e d 
by the f a c t t h a t many of the c h i l d r e n , both deaf and h e a r i n g , answered 
a l l , o r n e a r l y a l l , o f the comprehension q u e s t i o n s c o r r e c t l y . The SE 
s t o r i e s were i n f a c t d e l i b e r a t e l y matched to the range of reading 
a b i l i t i e s o f the experimental s u b j e c t s , t h i s being the case the p o t e n t i a l 
f a c i l i t a t o r y e f f e c t of SL on comprehension was minimised by c e i l i n g e f f e c t s . 
The experiment should, t h e r e f o r e , be r e p l i c a t e d e x a c t l y using 
passages t h a t the c h i l d r e n would f i n d more demanding, i n v o l v i n g f o r 
example, the type of language n e c e s s a r y to teach a geography or a 
h i s t o r y l e s s o n . I t would a l s o be i n t e r e s t i n g to r e p l i c a t e the study 
u s i n g c o n s i d e r a b l y younger deaf c h i l d r e n from the Middle School, whose 
read i n g ages were i n the same range as those of the o l d e r deaf c h i l d r e n 
who were t e s t e d . Such a group of younger deaf s u b j e c t s would not be 
d i f f i c u l t to f i n d due to the p l a t e a u of reading a b i l i t y at a f a i r l y 
young age ( d i s c u s s e d i n S e c t i o n 2.1.3), and c e r t a i n l y w h i l s t s t i l l i n 
the Middle School. Younger deaf c h i l d r e n were not chosen i n i t i a l l y , s i n c e 
i t was f e l t to be d e s i r a b l e t h a t the same age group should be used as 
were t e s t e d i n Experiment 7, and most of the same experimental s u b j e c t s 
were used so t h a t memory and reading a b i l i t y could be matched" from the 
f i n d i n g s of the p r e v i o u s experiment. Obviously these two s t u d i e s , Experiments 
7 and 8, were very c l o s e l y a s s o c i a t e d . 
The w r i t t e n form of SL may be u s e f u l i n an experimental study of 
the e f f e c t of language form but i s of l i m i t e d use when i t comes to 
a p p l y i n g the f i n d i n g s i n the classroom. No teacher i s going to d e l i b e r a t e l y 
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w r i t e prose ac c o r d i n g to the s t r u c t u r e of SL. Of g r e a t e r i n t e r e s t than 
the e f f e c t o f s t r u c t u r e s t u d i e d here, would be the e f f e c t of modality. 
I t i s l i k e l y t h a t signed prose would f u r t h e r f a c i l i t a t e subsequent 
comprehension of the m a t e r i a l . A r e p l i c a t i o n of t h i s experiment 
comparing the comprehension of s t o r i e s presented i n manual SL and 
w r i t t e n E n g l i s h would be of g r e a t e r a p p l i e d v a l u e to the t e a c h e r of the 
deaf, who i s p r i m a r i l y concerned w i t h the p r a c t i c a l • q u e s t i o n of how 
he or she might b e s t communicate w i t h a c l a s s of deaf c h i l d r e n , and how 
b e s t to convey informa t i o n . The p r e s e n t study does however provide some 
evidence t h a t modality, i . e . manual p r e s e n t a t i o n i s not the only 
advantage o f SL. The s t r u c t u r e o f SL, even when presented i n the 
unnatural w r i t t e n form, f a c i l i t a t e d the subsequent r e c o g n i t i o n , r e c a l l 
and comprehension of simple language i n t h i s p a r t i c u l a r sample of 
deaf c h i l d r e n . 
7.7 Summary. 
The comprehension of two s h o r t , simple s t o r i e s w r i t t e n i n SE and 
SL was compared f o r two groups of c h i l d r e n , one he a r i n g and one deaf. 
As was p r e d i c t e d , the deaf c h i l d r e n understood s t o r i e s w r i t t e n i n SL 
s i g n i f i c a n t l y b e t t e r , as judged by the number of que s t i o n s c o r r e c t l y 
answered, than the s t o r i e s w r i t t e n i n SE. The he a r i n g c h i l d r e n , however 
c o n s i s t e n t l y answered more q u e s t i o n s c o r r e c t l y a f t e r reading a s t o r y 
i n SE than a s t o r y w r i t t e n i n SL. 
Wh i l s t the co n t r o v e r s y over the use of o r a l and/or manual methods 
of communication i n the education of the deaf continues (see S e c t i o n 
1.4) with l o y a l and staunch supporters on e i t h e r s i d e , t e a c h e r s of the 
deaf a r e using a v a r i e t y of methods. T h i s range of d i f f e r e n t methods i s 
perhaps b e s t r e f l e c t e d i n the contents of a r e c e n t p u b l i c a t i o n e n t i t l e d 
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'Methods o f comraunication c u r r e n t l y used i n the education o f deaf 
c h i l d r e n ' (published by the R.N.I.D., 1976). Included i n the l i s t a r e 
speech and l i p - r e a d i n g , cued speech, the w r i t t e n word, s i g n languages 
and f i n g e r s p e l l i n g ( e i t h e r the B r i t i s h two-handed or the American one-
handed s y s t e m s ) . 
Observation, both i n s i d e and o u t s i d e o f the classroom, suggested 
t h a t c e r t a i n combinations of the s e methods might be more p r o f i t a b l y 
employed to communicate inf o r m a t i o n i n the classroom, than o t h e r s . The 
pr e s e n t study was p r i m a r i l y concerned with the use of f i n g e r s p e l l i n g 
i n the classroom. 
7.8 The use of f i n g e r s p e l l i n g by deaf i n d i v i d u a l s . 
S e v e r a l people have i n c l u d e d f i n g e r s p e l l i n g i n t h e i r experimental 
s t u d i e s of the e f f e c t i v e n e s s o f d i f f e r e n t communication methods. Johnson 
(1948) r e p o r t e d t h a t f i n g e r s p e l l i n g r e s u l t e d i n the b e s t l e v e l o f 
comprehension of language and concluded t h a t i t should be used as the 
classroom method o f communication. Gates (1971) compared the r e t e n t i o n 
of i n f o r m a t i o n presented v i a r e a d i n g , l i p - r e a d i n g , manual communication 
and v a r i o u s combinations of these methods. He found t h a t groups who 
had e i t h e r only read the m a t e r i a l , or who had read i t i n combination 
w i t h o t h e r methods, were s u p e r i o r to those who were pr e s e n t e d w i t h the 
spoken mode, signed mode, or a combination of these two without the 
b e n e f i t o f r e a d i n g . Delayed r e c a l l a f t e r one week a l s o produced s i m i l a r 
f i n d i n g s . Gates concluded t h a t h i s r e s u l t s h i g h l i g h t the e f f e c t i v e n e s s 
of p r i n t as a mode of communication with deaf c h i l d r e n . I t appears, 
however,that not a l l the students who were t e s t e d were f l u e n t i n manual 
communication - h a r d l y , t h e r e f o r e , a f a i r e v a l u a t i o n of the d i f f e r e n t 
methods. I n the f o l l o w i n g experiment, a follow-up of the s e two e a r l i e r 
s t u d i e s , i n t e r e s t was ce n t r e d on the optimal use of f i n g e r s p e l l i n g and 
the w r i t t e n word. 
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I n the R u s s i a n l i t e r a t u r e (e.g. Morkovin, 1960) the use of f i n g e r -
s p e l l i n g as a h i g h l y s u c c e s s f u l a i d to the development of r e c e p t i v e and 
o r a l e x p r e s s i v e language by young deaf c h i l d r e n has been emphasised. 
They have claimed to have succeeded i n p r o v i d i n g t h e i r deaf c h i l d r e n 
w i t h v o c a b u l a r i e s of s e v e r a l thousand words by the age of 6, s t a r t i n g 
around the age of 2, and t h a t the use of f i n g e r s p e l l i n g has a l s o f o s t e r e d 
the development of speech and speech-reading. I n the Lewis Report 
(1968) 'The education of deaf c h i l d r e n : the p o s s i b l e p l a c e of f i n g e r s p e l l i n g 
and s i g n i n g ' , the s u c c e s s f u l use of f i n g e r s p e l l i n g by the R u s s i a n s 
was again remarked upon: 
I t appeared to us, from what we were shown, t h a t the R u s s i a n s 
a r e more s u c c e s s f u l than we a r e i n the development of language, 
vocabulary and speech i n deaf c h i l d r e n once they e n t e r the 
e d u c a t i o n a l system. T h i s seemed to us to be a strong p o i n t i n 
favour of t h e i r method (use of f i n g e r s p e l l i n g from the very 
s t a r t as an instrument f o r the development of language, 
communication and s p e e c h ) . (p.45) 
One reason f o r the apparent g r e a t e r s u c c e s s of R u s s i a n education 
of the deaf might be the phonetic nature of the R u s s i a n language, where 
s p e l l i n g i s c l o s e l y r e l a t e d to o r a l language; f i n g e r s p e l l i n g , t h e r e f o r e , 
would be of more use to the R u s s i a n deaf c h i l d , than to the deaf c h i l d 
l e a r n i n g E n g l i s h . I f f i n g e r s p e l l i n g were to be of corresponding b e n e f i t 
to the spoken language of deaf c h i l d r e n l e a r n i n g E n g l i s h , i t would need 
to be based on a phonetic system i n which each speech sound of E n g l i s h 
was unambiguously represented on the f i n g e r s (as i t i s i n Cued Speech), 
r a t h e r than a system based on the 26 l e t t e r s of the alphabet. 
F i n g e r s p e l l i n g i s not the product of a n a t u r a l language p r o c e s s , 
but i t i s a v i s u a l l y coded form of v e r b a l language, and as such i s 
regarded as o f f e r i n g deaf people a c o n c r e t e , e a s i l y p e r c e i v e d means of 
communicating. The r a p i d sequence of f i n g e r movements p r e s e n t s a 
t r a n s i t o r y t r a c e of the w r i t t e n word. The t r a n s i e n c e of the r a p i d 
s u c c e s s i v e p r e s e n t a t i o n of each word s p e l l e d i s p a r t i c u l a r l y s t r i k i n g ; 
the °reading" of f i n g e r s p e l l i n g must i n v o l v e S.T.M. o p e r a t i o n s ; i t i s 
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n e c e s s a r y to remember the symbols t h a t have gone before, w h i l s t reading 
those t h a t are a c t u a l l y being formed - i t i s a more f l e e t i n g p a t t e r n 
than t h a t of the w r i t t e n word. I s the f i n g e r s p e l l e d word p e r c e i v e d as 
a whole as G e s t a l t p s y c h o l o g i s t s might suggest? T e r v o o r t (1961) draws 
our a t t e n t i o n to the d i f f e r e n c e between l e t t e r by l e t t e r s p e l l i n g 
which proceeds more s l o w l y and the p r a c t i s e d performance when words 
a r e presented as a u n i t and no longer as a sequence of l e t t e r s . Moores 
(1970b) suggested t h a t the t h r e e d i s t i n c t l e t t e r s i n a word such as 
' c a t ' a re normally p e r c e i v e d as a whole, j u s t as a h e a r i n g person does 
not hear the t h r e e d i s t i n c t phonemes c - a - t , but an i n t e g r a t e d sound. 
Z a k i a and Haber (1971) suggested t h a t experienced f i n g e r s p e l l e r s a t t e n d 
more to the t o t a l p a t t e r n of hand c o n f i g u r a t i o n and not to i n d i v i d u a l 
l e t t e r s , but found t h a t t h i s was not the case f o r nonsense words, when 
i n d i v i d u a l l e t t e r s c a r r i e d more s i g n i f i c a n c e and were attended to. New 
words, such as the French words presented i n the f o l l o w i n g experiment, 
a r e l i k e l y to be processed as a sequence of i n d i v i d u a l l e t t e r s . 
The purpose of t h i s e x p l o r a t o r y study was to compare the a b i l i t y 
o f a group of deaf c h i l d r e n , who were accustomed to u s i n g f i n g e r s p e l l i n g 
to p r o c e s s f i n g e r s p e l l e d and w r i t t e n words. E f f e c t i v e communication 
between teacher and c h i l d i s an e s s e n t i a l r e q u i s i t e f o r e d u c a t i o n a l 
attainment of deaf s t u d e n t s . We are concerned, t h e r e f o r e , w i t h the 
optimal use of f i n g e r s p e l l i n g as a t o o l f o r information t r a n s m i s s i o n -
as an i n s t r u c t i o n a l r a t h e r than a c o n v e r s a t i o n a l communication method. 
7.8.1 A c t i v e l e a r n i n g . A pragmatic approach and b e h a v i o u r i s t i c psychology 
emphasise t h a t l e a r n i n g t a k e s p l a c e through a c t i v i t y , and t h a t thorough 
a s s i m i l a t i o n of information i s b e s t achieved by the a c t i v e use of m a t e r i a l . 
F i n g e r s p e l l i n g can, and perhaps should, be a c t i v e l y employed i n l e a r n i n g 
s i t u a t i o n s i n the classroom. When presented with a new word the deaf 
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should be encouraged to a c t i v e l y f i n g e r s p e l l i t r a t h e r than p a s s i v e l y 
r e c e i v e the f i n g e r s p e l l e d or w r i t t e n p r e s e n t a t i o n of i t given by the 
t e a c h e r . T h i s may sound obvious, and too much l i k e commonsen6e, 
p a r t i c u l a r l y to those f i m i l i a r w ith the work of g r e a t e d u c a t i o n a l i s t s , 
such as Dewey, y e t i t i s s u r p r i s i n g how r a r e l y t h i s technique i s a c t u a l l y 
put i n t o p r a c t i c e i n the classrooms of deaf s c h o o l s . 
I n a paper e n t i t l e d 'My Pedagogic Creed', Dewey (1897) wrote, under 
the sub-heading 'The nature of method': " I b e l i e v e t h a t the a c t i v e s i d e 
precedes the p a s s i v e i n the development of the c h i l d nature ... t h a t 
c o nsciousness i s e s s e n t i a l l y motor or i m p u l s i v e ; t h a t conscious s t a t e s 
tend to p r o j e c t themselves i n a c t i o n . " He then went on to say t h a t 
the "Neglect of t h i s p r i n c i p l e i s the cause of a l a r g e p a r t of the 
waste of time and s t r e n g t h i n school work. The c h i l d i s thrown i n t o 
a p a s s i v e , r e c e p t i v e or absorbing a t t i t u d e " (p.54). S i m i l a r l y , I s a a c s 
(1965) w r o t e : " I t i s the c h i l d r e n ' s a c t i v i t y t h a t i s the key to t h e i r f u l l 
development" and "Our p a r t as t e a c h e r s i s to c a l l out the c h i l d r e n ' s 
a c t i v i t y " (pp. 151-2). Again the emphasis i s on a p r a c t i c a l , a c t i v e , 
p a r t i c i p a t o r y approach. 
F u r t h (1970) i n a book w r i t t e n e s p e c i a l l y f o r t e a c h e r s on the 
p o s s i b l e p r a c t i c a l a p p l i c a t i o n of P i a g e t ' s t h e o r i e s suggested t h a t education 
should focus on " a c t i v i t y which by i t s e l f i m p l i e s involvement" (p.124). 
J u s t as P i a g e t t a l k s about the development of knowledge on a p r a c t i c a l 
plane during the e a r l i e s t 1sensori-motor' stage of i n t e l l e c t u a l development, 
the a c q u i s i t i o n of new s p e l l i n g p a t t e r n s on an a c t i v e plane by deaf c h i l d r e n 
a c t i v e l y using f i n g e r s p e l l i n g , i s being suggested and i n v e s t i g a t e d i n 
the p r e s e n t study. T h i s idea i s i n d i r e c t c o n t r a s t to the p a s s i v e r o l e s 
of deaf c h i l d r e n i n the classroom t h a t has been commented on i n the French 
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magazine 'Communiquer' (1973) "Nous pensons que l ' e d u c a t i o n que r e c o i v e n t 
l a p l u p a r t des sourds l e s amene a a v o i r un r o l e p a s s i f " - ( p . 4 9 ) . 
7.8.2 The p o s s i b l e r o l e of k i n a e s t h e t i c feedback. Chance o b s e r v a t i o n s 
i n the classroom provided both d i r e c t and i n d i r e c t evidence of the 
r e l i a n c e of c e r t a i n deaf c h i l d r e n on k i n a e s t h e t i c feedback as a b a s i s 
of t h e i r knowledge and c o g n i t i v e f u n c t i o n i n g . C h i l d r e n w r i t i n g d i f f i c u l t 
words on the blackboard or i n t h e i r e x e r c i s e books, were seen to r e f e r 
r e g u l a r l y to t h e i r hands, to f i n g e r s p e l l i n g , as they proceeded to s p e l l 
the words - a k i n a e s t h e t i c b a s i s to s p e l l i n g p a t t e r n s and the r e t e n t i o n 
of words perhaps? The use of f i n g e r s p e l l i n g by some c h i l d r e n f o r 
c o g n i t i v e p r o c e s s i n g , was a l s o observed i n most of the experiments 
p r e v i o u s l y c a r r i e d out i n t h i s r e s e a r c h study, and i n the absence of 
e x p l i c i t i n s t r u c t i o n s to use i t . 
7.8.3 The s p e l l i n g o f deaf c h i l d r e n . Woodford (1973) undertook a survey 
of the use of f i n g e r s p e l l i n g i n s c h o o l s f o r the deaf throughout the country. 
She found t h a t one of the main reasons behind the use of f i n g e r s p e l l i n g 
i n the classroom t h a t she encountered was "to encourage a memory f o r the 
s p e l l i n g of s i n g l e words" (p-191). F i n g e r s p e l l i n g may be a p a r t i c u l a r l y 
u s e f u l a i d to the l e a r n i n g and r e t e n t i o n of s p e l l i n g , p a r t i c u l a r l y i f 
new words are presented s l o w l y . I t i s , t h e r e f o r e , important t h a t the 
optimal use of f i n g e r s p e l l i n g i n the classroom i s s t u d i e d s y s t e m a t i c a l l y , 
r a t h e r than used i n t u i t i v e l y by a few t e a c h e r s of the deaf. 
I t has been argued t h a t s i n c e the deaf a r e f o r c e d by t h e i r a u d i t o r y 
handicap to be g e n e r a l l y more dependent on v i s u a l input, t h a t t h e i r 
a b i l i t y to s p e l l might be b e t t e r than t h a t of the average he a r i n g c h i l d . 
T h i s suggestion has been s t u d i e d by s e v e r a l people. I n an e a r l y study, 
Gates and Chase (1926) r e p o r t e d t h a t deaf c h i l d r e n aged 10 and o l d e r 
s p e l l e d b e t t e r than h e a r i n g c h i l d r e n matched f o r reading a b i l i t y and I.Q. 
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Templin (1948) r e p l i c a t e d the above f i n d i n g s and reported t h a t t h i s 
i n c l u d e d the s p e l l i n g of r e l a t i v e l y d i f f i c u l t E n g l i s h words. More 
r e c e n t l y , Hoemann, Andrews, F l o r i a n , Hoemann and Jensema (1976) have 
again r e p l i c a t e d e a r l i e r f i n d i n g s t h a t deaf a d o l e s c e n t s s p e l l as w e l l 
as, or b e t t e r than, h e a r i n g norms, and extended t h e i r i n v e s t i g a t i o n 
to i n c l u d e younger deaf c h i l d r e n who were only 6 y e a r s o l d . There was, 
however, no evidence from the r e s u l t s of Experiments 7 and 8, and from 
everyday o b s e r v a t i o n , t h a t the a b i l i t y to s p e l l o f t h i s p a r t i c u l a r 
group of deaf c h i l d r e n was any b e t t e r than t h a t of any group of h e a r i n g 
c h i l d r e n of s i m i l a r age and a b i l i t y . Such a comparison was not however, 
c e n t r a l to the r a t i o n a l e of the p r e s e n t experiment and was not, t h e r e f o r e , 
undertaken. 
7.9 Experiment 9: An i n v e s t i g a t i o n of the optimal use of f i n g e r s p e l l i n g 
i n the l e a r n i n g and r e t e n t i o n of new s p e l l i n g p a t t e r n s . 
A major concern i n the classroom i s how b e s t to teach new vocabulary, 
p a r t i c u l a r l y the s p e l l i n g of new words, i n a manner t h a t i s unambiguous, 
to a group of deaf c h i l d r e n . The w r i t t e n word on the blackboard, or 
on f l a s h c a r d s , i s probably the most obvious method, and the most wi d e l y 
employed i n the classroom, p a r t i c u l a r l y , by new t e a c h e r s , who are not 
s u f f i c i e n t l y competent i n the use of f i n g e r s p e l l i n g . A l t e r n a t i v e l y , the 
t e a c h e r may f i n g e r s p e l l the word which i s 'read' by the c h i l d r e n -
p a s s i v e r e c e p t i o n of f i n g e r s p e l l i n g . But perhaps the amount of 
information r e t a i n e d might be i n c r e a s e d by a c t i v e use of f i n g e r s p e l l i n g 
by the c h i l d r e n themselves, or by combining the w r i t t e n word with 
a c t i v e f i n g e r s p e l l i n g . These then were the four methods of p r e s e n t a t i o n 
t h a t were s e l e c t e d f o r i n v e s t i g a t i o n . When f i n g e r s p e l l i n g , no speech 
or l i p movements were used, so t h a t r e c e p t i o n of the words through l i p -
reading and/or sound was not p o s s i b l e . T h i s treatment was not, t h e r e f o r e , 
intended to r e p r e s e n t the Rochester method, but to t e s t the r e c e p t i o n 
of f i n g e r s p e l l i n g alone. 
- 294 -
French words were used because of t h e i r i n t r i n s i c n o v e l t y and 
i n t e r e s t v a l u e to the deaf c h i l d r e n , thereby a v o i d i n g the problem o f 
f a m i l i a r i t y tha.t could a r i s e u sing E n g l i s h words, and the l a c k o f 
m o t i v a t i o n a s s o c i a t e d w i t h the use of nonsense s y l l a b l e s . The l a t t e r 
would most probably have r a p i d l y e l i c i t e d the s i g n f o r 'rubbish', and 
permanent withdrawal of cooperationJ 
7.10 Hypotheses: 
1. The deaf c h i l d r e n w i l l f i n d i t e a s i e r to r e c a l l the s p e l l i n g o f 
new words when they a c t i v e l y f i n g e r s p e l l the words themselves, r a t h e r 
than p a s s i v e l y view the f i n g e r s p e l l e d words on the hands of another 
person. 
2. P r e s e n t a t i o n of the w r i t t e n word w i l l provide a complete v i s u a l 
p a t t e r n of the e n t i r e word which should complement the t r a n s i e n t 
nature of f i n g e r s p e l l i n g . 
3. The longer words (sequences of l e t t e r s ) w i l l be more d i f f i c u l t 
to remember than the s h o r t e r words, i r r e s p e c t i v e of method of p r e s e n t a t i o n . 
7.11 Method. 
7.11.1 S u b j e c t s ; 52 deaf c h i l d r e n (24 g i r l s and 28 boys aged between 
13.5 and 16.7) were randomly s e l e c t e d from a l l c l a s s e s , r e p r e s e n t i n g , 
t h e r e f o r e , a l l ages and a b i l i t i e s of the Upper School. A l l were competent 
i n t h e i r use of f i n g e r s p e l l i n g , but d i f f e r e d i n the i n t e l l i g i b i l i t y of 
t h e i r speech. A l l were p r e l i n g u a l l y deaf - average h e a r i n g l o s s e s 
ranged from 65 - 110 dB i n the b e t t e r e a r , and more than t h r e e q u a r t e r s 
of the sample were profoundly deaf (hearing l o s s ^90 dB). 
7.11.2 M a t e r i a l s : 32 f l a s h cards (9 cm x 4 cm) were prepared with a 
s i n g l e French word w r i t t e n c e n t r a l l y on each card using b l a c k L e t r a s e t 
(Futura Medium 48 p t , Sheet 116). Each c a r d was covered with t r a n s p a r e n t 
p r o t e c t i v e f i l m . 
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7.11.3 Design and procedure. 32 French words were chosen, avo i d i n g as 
f a r as p o s s i b l e too many sequences of l e t t e r s s i m i l a r to those found i n 
E n g l i s h s p e l l i n g . No a t t e n t i o n was paid to the p r o n u n c i a t i o n o f the 
words. The e i g h t 3-, 4-, 5-, and 6 - l e t t e r words were: 
( i ) cou, q u i , due, rue, b o l , s a c , pas, ans. 
( i i ) jupe., f i l s , l a i t , done, gant, neuf, b i e n , v e r t , 
( i i i ) quand, hibou, t e r r e , a l o r s , c h i e n , p o rte, l a p i n , f i l l e . 
( i v ) garcon, enfant, foudre, s o l e i l , m i e t t e , cochon, demain, t r i s t e . 
The c h i l d r e n w i t h i n each c l a s s were randomly a l l o c a t e d to one of the 
four experimental c o n d i t i o n s , thereby approximately matching each of the 
four groups f o r age, sex and l e a r n i n g a b i l i t y . S u b j e c t s were t e s t e d 
i n d i v i d u a l l y , and were t o l d t h a t they were going to be taught some easy 
French words. They were t o l d which method they were to use, and t h a t 
they had to t r y and remember the new words and w r i t e them down a f t e r 
each new word had been presented. The t e s t i n g room was w e l l i l l u m i n a t e d . 
When f i n g e r s p e l l i n g the hands were sl o w l y dropped a f t e r each word and 
then brought back up to p o s i t i o n before the beginning of the next word 
when the s u b j e c t was ready to proceed. Each c h i l d had a s h o r t p r a c t i c e 
s e s s i o n l a s t i n g f i v e minutes before the a c t u a l t e s t s e s s i o n was begun. 
Exposure time of the p r i n t e d word was s i m i l a r to t h a t r e q u i r e d to 
f i n g e r s p e l l the word. The four groups were as f o l l o w s : 
Group FF - r e c e i v e d f i n g e r s p e l l i n g - the experimenter f i n g e r s p e l l e d the 
word u s i n g e i t h e r one-or two-handed f i n g e r s p e l l i n g , according to any 
p r e f e r e n c e expressed by i n d i v i d u a l c h i l d r e n . The c h i l d r e n were requested 
not to attempt to f i n g e r s p e l l the new word to themselves ( i . e . the p a s s i v e 
r e c e p t i o n of f i n g e r s p e l l e d words). 
Group FF - f i n g e r s p e l l i n g r e c e i v e d and produced by the c h i l d - the 
experimenter f i n g e r s p e l l e d each word as f o r group F F , and then the 
c h i l d a l s o f i n g e r s p e l l e d the word before responding, thereby e s t a b l i s h i n g 
a more a c t i v e f i n g e r s p e l l i n g p a t t e r n . 
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Group WF - v i s u a l p r e s e n t a t i o n of the w r i t t e n word - f l a s h - c a r d s were 
presented f o r between 5 Cmd 10 seconds each, according to the length of 
word. 
Group WF - v i s u a l p r e s e n t a t i o n of the w r i t t e n word and f i n g e r s p e l l i n g 
produced by the c h i l d - the w r i t t e n form o f each word was presented v i s u a l l y 
u s ing the f l a s h - c a r d s as f o r group WF with simultaneous f i n g e r s p e l l i n g 
of the words by the c h i l d . 
The c h i l d r e n immediately wrote down the s p e l l i n g of the French 
word as they remembered i t . The words were presented i n an order of 
i n c r e a s i n g d i f f i c u l t y {assuming t h a t s h o r t e r words, hence s h o r t e r sequences 
of l e t t e r s , are e a s i e r to l e a r n to s p e l l than longer o n e s ) , beginning 
always w i t h the 3 - l e t t e r words and f i n i s h i n g the t e s t s e s s i o n 7 w i t h the 
6 - l e t t e r words. The order of p r e s e n t a t i o n of the 8 words of the same 
leng t h was randomised. Each c h i l d was t o l d immediately whether or not 
t h e i r w r i t t e n response was c o r r e c t l y s p e l l e d . I f the word was i n c o r r e c t l y 
s p e l l e d on the f i r s t attempt, a second p r e s e n t a t i o n , the same as the 
f i r s t , was allowed b e f o r e proceeding w i t h another word. I f a c h i l d 
was e x p e r i e n c i n g obvious d i f f i c u l t i e s , and was showing s i g n s o f becoming 
ver y d i s t r e s s e d a t continued f a i l u r e , the t e s t was concluded a t t h a t 
p o i n t . The t e s t s e s s i o n l a s t e d between 20 and 25 minutes. 
7.11.4 S c o r i n g . Two s c o r e s were recorded f o r each o f the four groups: 
1) The t o t a l number of words, a t each of the 4 d i f f e r e n t word l e n g t h s , 
s p e l l e d c o r r e c t l y on the f i r s t attempt. 
2) The t o t a l number of words s p e l l e d c o r r e c t l y on the f i r s t and second 
attempts together. 
The s c o r i n g was c a r r i e d out by the experimenter. 
7.12 R e s u l t s . 
A l l the c h i l d r e n chose to use two-handed f i n g e r s p e l l i n g . T h i s f a c t 
was not very s u r p r i s i n g , d e s p i t e the r e s e a r c h p r o j e c t i n the s c h o o l , 
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s i n c e most of them had been u s i n g two-handed f i n g e r s p e l l i n g f o r over 
ten y e a r s , and one-handed f i n g e r s p e l l i n g f o r l e s s than one y e a r . The 
m a j o r i t y of the c h i l d r e n d i d a t l e a s t attempt to s p e l l a l l the French 
words presented to them. E r r o r s of 6mission ( w r i t i n g nothing) were 
more frequent f o r the longer words, but d i d not occur o f t e n , and when 
they d i d , i t was most o f t e n i n group FF. The number of e r r o r s was 
expected to i n c r e a s e w i t h word len g t h , and t h i s was found to be the 
case. A 3 - l e t t e r word was so seldom wrongly s p e l l e d t h a t the four 
d i f f e r e n t methods only produced a s m a l l e f f e c t . A 6 - l e t t e r word was 
more d i f f i c u l t whatever the method, and so the e f f e c t of the v a r i o u s 
methods was more pronounced (see Appendix N f o r the raw d a t a ) . 
Length of French word ( i n l e t t e r s ) : 
3 4 5 6 
Attempt: 1st lst&2nd 1st lst&2nd 1 s t lst&2nd 1 s t lst&2nd 
Group: 
F i n g e r s p e l l i n g 
r e c e i v e d (FF) 88 96 57 81 42 62 15 41 
F i n g e r s p e l l i n g 
r e c e i v e d and 
produced (FF) 98 99 82 89 64 84 38 62 
Written_word 
only (WF) 94 99 81 93 67 81 45 63 
Wri t t e n word 
and f i n g e r -
s p e l l i n g 
produced (WF) 99 100 94 98 84 93 74 87 
Table 7-b. Percentage of French words s p e l l e d c o r r e c t l y on the f i r s t 
and second attempts as a f u n c t i o n of p r e s e n t a t i o n method, production 
mode and word l e n g t h . 
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F i g u r e 7-c shows th e p e r c e n t a g e o f words c o r r e c t l y r . p e l l e d on 
t h e f i r s t a t t e m p t , by each o f t h e f o u r groups as a f u n c t i o n o f word l e n g t h , 
. f t can be seen from T a b l e 7-1> and Fi<iuro 7-c . i l l t he groups w^ro 
80% o r more a c c u r a t e when Learning and r e p r o d u c i n g t h e 3 - l e t t e r words 
on t h e f i r s t a t t e m p t . On the 6 - l e t t e r words however, accuracy ranged 
from 7-1'i f o r Group WF t o 1 ';">*. f o r Croup FF (on t h e f i r s t a t t e m p t o n l y ) . 
No d i f f e r e n t i a l e f f e c t o f t h e f o u r e x p e r i m e n t a l c o n d i t i o n s was 
o b s e r v e d between t h e f i r s t and second a t t e m p t s . The main e f f e c t s o f t h e 
d i f f e r e n t t r e a t m e n t s were s t i l l p r e s e n t a f t e r the second a t t e m p t s 
had been i n c l u d e d i n t h e d a t a and t h e r e l a t i v e l e v e l s o f performance 
o f t h e f o u r groups were o n l y s l i g h t l y a f f e c t e d (see F i g u r e 7-d). Since 
t h i s s t u d y i s concerned w i t h t h e use o f f i n g e r s p e l l i n g as an a i d t o 
l e a r n i n g s p e l l i n g p a t t e r n s , t h e r e s u l t s a f t e r t h e second a t t e m p t were 
a n a l y s e d i n g r e a t e r d e p t h . 
The number o f words c o r r e c t l y s p e l l e d decreased w i t h i n c r e a s i n g 
word l e n g t h , f o r a l l f o u r e x p e r i m e n t a l g r o u p s . S i n c e t h e s e groups 
had been matched f o r age, sex and l e a r n i n g a b i l i t y , i t was assumed 
t h a t p e rformance d i f f e r e n c e s ^ o u l d be accounted f o r by t h e t r e a t m e n t 
d i f f e r e n c e s . 
Source o f v a r i a n c e : SS d f MS F P 
Between Ss: 315.58 51 
T r e a t m e n t s : 101.27 3 33. 76 7. 57 <.001 
P r e s e n t a t i o n method 50.0-1 1 50. 04 11. 22 <.01 
P r o d u c t i o n mode 50.04 1 50. 04 11. 22 < .01 
P r e s e n t a t i o n x p r o d u c t i o n 1.-19 1 1 . 19 0. 2 7 ns 
F.rror (a) 211.11 4 0 4 . 46 
WLthin Ss: •115.5 156 
Word l e n g t h 2 35.96 3 70. 65 82. 79 < .001 
T r e a t m e n t s x word l e n g t h : •12. 3.1 9 •1. 70 1. 95 < .001 
P r e s e n t a t i o n mode x word 
l e n g t h 20. 7 3 6. 9 7. 26 < .001 
P r o d u c t i o n mode x word l e n g t h 19.69 i 6. 56 6. 91 <.001 
P r e s e n t a t i o n x p r o d u c t i o n x 
word l e n g t h 1.91 1 0. 65 0. 60 ns 
E r r o r (b) 137.21 144 0 .95 
T o t a l : 731.08 207 
T a b l e 7-c. Summary t a b l e o f t h e s p l i t - p l o t 2 ( P r e s e n t a t i o n method) x 2 
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A s p l i t - p l o t 2 x 2 x 4 f a c t o r i a l a n a l y s i s of v a r i a n c e was c a r r i e d 
out on the data f o r the f i r s t and second attempts together (see Table 7 - c ) . 
The t h r e e main e f f e c t s : p r e s e n t a t i o n method, mode o f production, and word 
length were a l l h i g h l y s i g n i f i c a n t . S p e l l i n g was more a c c u r a t e l y 
reproduced a f t e r w r i t t e n , r a t h e r than f i n g e r s p e l l e d , p r e s e n t a t i o n 
( F ( l , 4 8 ) = 11.22, p < . 0 1 ) . As was p r e d i c t e d a c t i v e production o f f i n g e r -
s p e l l i n g by the s u b j e c t s s i g n i f i c a n t l y improved the accuracy of subsequent 
s p e l l i n g of the words ( F ( l , 4 8 ) = 11.22, p < . 0 1 ) . They a l s o found i t 
e a s i e r to r e t a i n the s p e l l i n g of the s h o r t e r words than the longer ones 
(F(3,144) = 82.79, p < . 0 0 1 ) . -The i n t e r a c t i o n between p r e s e n t a t i o n mode 
and production mode was not s i g n i f i c a n t . The treatments i n t e r a c t e d 
s i g n i f i c a n t l y w i t h word le n g t h (F(9,144) = 4.95, p < . 0 0 1 ) , and the e f f e c t s 
of both w r i t t e n p r e s e n t a t i o n (F(3,144) = 7.26, p<.001) and a c t i v e production 
of f i n g e r s p e l l i n g (F(3,114) = 6.91, p<.001) became s i g n i f i c a n t l y more 
pronounced with i n c r e a s i n g d i f f i c u l t y ( i . e . f o r the longer word l e n g t h s ) . 
There was no s i g n i f i c a n t i n t e r a c t i o n between the t h r e e main e f f e c t s . 
S p e l l i n g mistakes i n which one l e t t e r was i n c o r r e c t were a n a l y s e d 
i n more d e t a i l . There were 145 such e r r o r s (12 f o r 3 - l e t t e r words, 
41 f o r 4 - l e t t e r words, 45 f o r 5 - l e t t e r words, and 47 f o r 6 - l e t t e r words), 
which were d i v i d e d i n t o 2 types:vowel s u b s t i t u t i o n s and consonant 
s u b s t i t u t i o n s . 
Vowel s u b s t i t u t i o n s - where a vowel was s u b s t i t u t e d f o r another vowel, 
f o r example ' e n f i n t ' (enfant) and V i r t ' ( v e r t ) . The 44 recorded e r r o r s of 
t h i s type were unequally d i s t r i b u t e d over the four groups. A g r e a t e r number 
of vowels were s u b s t i t u t e d a f t e r f i n g e r s p e l l e d p r e s e n t a t i o n of the French 
words (34) than a f t e r w r i t t e n p r e s e n t a t i o n ( 1 0 ) , w h i l s t production mode 
di d not a f f e c t the number of vowel s u b s t i t u t i o n s . 
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Consonant s u b s t i t u t i o n s - where a consonant was s u b s t i t u t e d f o r another 
l e t t e r o f the alphabet, not ne c e s s a r i l y a consonant, f o r example 'nert' 
( v e r t ) and 'nenf' ( n e u f ) . 101 e r r o r s o f t h i s type were 
recorded and were, again,unequally d i s t r i b u t e d over the fou r groups. 
Unlike the vowel s u b s t i t u t i o n s , method o f pre s e n t a t i o n d i d not a f f e c t the 
number o f consonant s u b s t i t u t i o n s t h a t occurred,whereas production mode 
d i d . Fewer consonants were s u b s t i t u t e d by those i n d i v i d u a l s who were 
r e q u i r e d t o a c t i v e l y employ f i n g e r s p e l l i n g ( 3 5) than by those who were 
not p e r m i t t e d t o f i n g e r s p e l l ( 6 6 ) . 
The consonant s u b s t i t u t i o n s were f u r t h e r analysed and categorised 
according t o s i m i l a r i t y . Some were v i s u a l l y s i m i l a r (e.g. 'g' was 
s u b s t i t u t e d f o r 'q' i n 'qu i ' ( q u i ) , and 'n' s u b s t i t u t e d f o r 'u' i n 
'nenf ( n e u f ) ) . Others were k i n a e s t h e t i c a l l y s i m i l a r (e.g. ' s o l e i n ' 
( s o l e i l ) and 'ne r t ' ( v e r t ) ) . Those e r r o r s t h a t were both v i s u a l l y and 
k i n a e s t h e t i c a l l y s i m i l a r were not included (e.g. b and p, m and n e t c . ) . 
As might be expected more v i s u a l confusions were made w i t h the w r i t t e n 
p r e s e n t a t i o n ( 3 3 ) than f i n g e r s p e l l e d p r e s e n t a t i o n (17), and most o f those 
of the former group were made by the group who were presented w i t h the 
w r i t t e n word only (Group WF), i . e . 27 o f the 33 recorded v i s u a l 
confusions. More k i n a e s t h e t i c a l l y s i m i l a r s u b s t i t u t i o n s were made w i t h 
f i n g e r s p e l l e d p r e s e n t a t i o n (15) than w i t h w r i t t e n p r e s e n t a t i o n ( 3 ) . 
The number of l e t t e r t r a n s p o s i t i o n s w i t h i n words was also recorded, 
i . e . words i n which the c o r r e c t l e t t e r s were included i n the s p e l l i n g o f 
the word, but i n the wrong order (e.g. 'groacn' (garcon) and a l o s r ( a l o r s ) ) . 
The 6 2 e r r o r s o f t h i s type were randomly d i s t r i b u t e d throughout the 
w r i t t e n responses o f a l l the fou r groups. Neither p r e s e n t a t i o n method 
nor production mode a f f e c t e d the number o f t r a n s p o s i t i o n e r r o r s . 
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F - Fingerspe 
F - Mo f i n g e r s p e l l 
W - W r i t t e n 
Qec-sranoQ Group 
O- • .'O Group 
© e i i i t i o o t a ® Group 
O i i i i o m o Group 
lode o f Method o f 
Presentation production 
i i r~ 1 
i- •!- 5- 6-
l e t t e r l e t t e r l e t t e r l e t t e r 
Length o f French word 
Figure 7-e. Number o f v/ords i n c o r r e c t l y s p e l l e d on the f i r s t attempt 
and corrected on the second attempt as a percentage o f 
the t o t a l number o f v/ords presented tw i c e . 
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Figure 7-e shows the l i k e l i h o o d o f a s p e l l i n g mistake on the f i r s t 
attempt being c o r r e c t e d on the second attempt. Once again, the data f o r 
the 3 - l e t t e r words were not very i n f o r m a t i v e , since few e r r o r s were made 
on the f i r s t attempt l e a v i n g , t h e r e f o r e , l i t t l e room f o r improvement. 
For the longest words, w r i t t e n p r e s e n t a t i o n accompanied by a c t i v e f i n g e r -
s p e l l i n g most e f f e c t i v e l y increased the l i k e l i h o o d o f s p e l l i n g the word 
c o r r e c t l y on the second attempt, w h i l s t f i n g e r s p e l l i n g presented alone was 
l e a s t e f f e c t i v e . These r e s u l t s merely r e f l e c t the i n i t i a l f i n d i n g s 
( l o o k i n g a t the f i r s t attempts only) concerning the r e l a t i v e e f f e c t s 
o f p r e s e n t a t i o n method and production mode i n a r e t e n t i o n task. 
7 . 1 3 Discussion. 
Throughout t h i s s e c t i o n i t i s necessary t o bear i n mind the use o f 
f i n g e r s p e l l i n g a t two d i f f e r e n t l e v e l s o f l i n g u i s t i c f u n c t i o n . F i r s t l y 
as an a i d t o the a c q u i s i t i o n and development o f ve r b a l language i n young 
deaf c h i l d r e n (e.g. Morkovin, 1 9 6 0 ) . And secondly, f i n g e r s p e l l i n g used 
as a secondary s k i l l by o l d e r deaf c h i l d r e n , as a r a p i d and accurate 
means o f communicating i n f o r m a t i o n f o r the purposes o f i n s t r u c t i o n and 
as a memory a i d . I t i s t h i s l a t t e r use t h a t concerns us here. 
Obviously, f i n g e r s p e l l i n g i s not s u i t a b l e , or even necessary, f o r 
the s o - c a l l e d ' o r a l successes' who are able t o communicate o r a l l y , but 
could perhaps b e n e f i t deaf c h i l d r e n such as those i n the Upper School, 
who,after 8 t o 10 years o f s p e c i a l education, are s t i l l unable t o speak 
i n t e l l i g i b l y , and who, more important s t i l l , are severely l i m i t e d by t h e i r 
l i p r e a d i n g s k i l l s and, t h e r e f o r e , r eceive a g r e a t l y reduced i n p u t o f 
i n f o r m a t i o n . Consequently, they p r e f e r t o communicate manually. Surely 
by t h i s stage, the age o f 13 onwards, teachers should concentrate on 
the i n p u t o f i n f o r m a t i o n ( f o r deaf c h i l d r e n l e a r n few f a c t s i n c i d e n t a l l y ) , 
r a t h e r than continue t o labour the teaching o f o r a l E n g l i s h , and thereby 
also reduce the amount of knowledge learned. As Furth (1966a, p . 2 2 6 ) wrote 
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"They do not know f a c t s ; they lack i n f o r m a t i o n " . For only too o f t e n the 
deaf c h i l d leaves school a t the age o f 16 or 17 ,handicapped not only by 
h i s inadequate l i n g u i s t i c competence but also by a lack o f , and d e f i c i e n c y 
i n , general knowledge. The l a t t e r , which may occur as a r e s u l t o f < 
concentration on the former problem, i s an a d d i t i o n a l handicap and one 
which could p o s s i b l y be a l l e v i a t e d . By comparison, hearing c h i l d r e n o f 
school-leaving age are u s u a l l y applying t h e i r w e l l - e s t a b l i s h e d l i n g u i s t i c 
s k i l l s and l e a r n i n g new knowledge. I t would, t h e r e f o r e , be very u s e f u l 
t o discover a method t h a t would maximise the a s s i m i l a t i o n o f i n f o r m a t i o n 
during l e a r n i n g f o r a l l manually communicating deaf c h i l d r e n who are 
taught i n groups. 
There was no evidence here, as i n Experiments 7 and 8 a l s o , t o 
support the n o t i o n t h a t deaf c h i l d r e n are more accurate a t s p e l l i n g than 
hearing c h i l d r e n as was suggested and reported by Gates and Chase ( 1 9 2 6 ) , 
Templin ( 1 9 4 8 ) and Hoemann e t a l . ( 1 9 7 6 ) . I n my experience, the s p e l l i n g 
o f the deaf c h i l d r e n was no b e t t e r than the average hearing c h i l d and 
more i n l i n e w i t h the "weakness i n s p e l l i n g " reported by Fusfeld ( 1 9 5 5 , p. 6 7 ) 
But we are not however p r i m a r i l y concerned here w i t h a comparison o f the 
s p e l l i n g a b i l i t i e s o f deaf and hearing c h i l d r e n . 
From the r e s u l t s i t i s c l e a r t h a t the four experimental c o n d i t i o n s d i d 
i n f l u e n c e the r e t e n t i o n o f s p e l l i n g p a t t e r n s . O v e r a l l , w r i t t e n p r e s e n t a t i o n 
produced b e t t e r r e t e n t i o n than f i n g e r s p e l l e d p r e s e n t a t i o n . These f i n d i n g s 
have subsequently been r e p l i c a t e d by Stuckless and P o l l a r d ( 1 9 7 7 ) who 
compared the a b i l i t y o f 19 deaf c h i l d r e n t o process f i n g e r s p e l l e d words 
i n the context o f sentences, and words presented i n p r i n t i n the context 
of w r i t t e n sentences. They found t h a t p r i n t e d words were more r e a d i l y 
processed than the f i n g e r s p e l l e d words by 18 o f the 19 s u b j e c t s , regardless 
o f age and d i f f e r e n c e s i n English competence. Although the p r i n t e d 
words were processed more s a t i s f a c t o r i l y than the f i n g e r s p e l l e d words -
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5 0 % as compared t o 64% f o r p r i n t , the l a t t e r does not assume a high l e v e l 
o f processing and,as p r e d i c t e d , i t was found i n the present study t h a t the 
p roduction of f i n g e r s p e l l i n g by the deaf c h i l d r e n themselves,i.e. a c t i v e 
p r a c t i c e , can f u r t h e r improve l e v e l s o f r e t e n t i o n . I f a c t i v e l y used, i t 
appears t h a t f i n g e r s p e l l i n g and the k i n a e s t h e t i c feedback produced by the 
f i n g e r s p e l l i n g , are v i t a l aids t o l e a r n i n g and r e t e n t i o n . 
The f i n d i n g t h a t t h e re were more vowel s u b s t i t u t i o n s when the 
words were presented using f i n g e r s p e l l i n g compared to w r i t t e n p r e s e n t a t i o n 
i s not very s u r p r i s i n g when one r e a l i s e s t h a t hand c o n f i g u r a t i o n s f o r 
the 5 vowels using the two-handed manual alphabet are very s i m i l a r : o n e 
p o i n t s w i t h the index f i n g e r o f the r i g h t hand t o one of the f i v e f i n g e r 
pads o f the l e f t hand - t o the thumb pad f o r 'a' round t o the l i t t l e 
f i n g e r f o r 'u'. The study of l e t t e r confusions g e n e r a l l y i s a u s e f u l and 
i n f o r m a t i v e means of d i s c o v e r i n g p ossible coding systems during c o g n i t i o n -
an i n d i r e c t method o f d i s c o v e r i n g underlying processes. L o g i c a l l y , , 
t h e r e f o r e , one would expect more 'adjacent' than 'non-adjacent' vowel 
s u b s t i t u t i o n s t o occur (e.g. when the vowel ' i ' i s forgotten/one would 
expect the adjacent vowels 'e' and 'o' t o be s u b s t i t u t e d more f r e q u e n t l y 
than 'a' and ' u ' ) . A d e t a i l e d examination of the p a t t e r n o f vowel 
s u b s t i t u t i o n s i n terms o f vowel p o s i t i o n supported t h i s p r e d i c t i o n -
over 7 0 % o f a l l vowel s u b s t i t u t i o n s of both Groups FF and FF i n v o l v e d 
adjacent vowels. Whilst such an approach can provide valuable i n f o r m a t i o n * 
there are problems. One such problem encountered i n undertaking a 
c l a s s i f i c a t i o n of l e t t e r confusion s i m i l a r i t i e s , i s the separation o f 
v i s u a l and k i n a e s t h e t i c components of a s i n g l e l e t t e r . By k i n a e s t h e t i c 
i s meant the ' f e e l ' or p o s i t i o n i n g o f the hands, but there i s also a 
v i s u a l component t o hand c o n f i g u r a t i o n - these may look s i m i l a r as w e l l 
as f e e l s i m i l a r . I t i s , t h e r e f o r e , impossible to categorise a b s o l u t e l y 
i n t h i s manner. To s i m p l i f y matters, but hearing i n mind the above 
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l i m i t a t i o n s caused by the f a c t t h a t f i n g e r s p e l l i n g was both v i s u a l l y 
received o n l y , and also a c t i v e l y produced i n t h i s experiment (one o f the 
c r i t i c a l independent v a r i a b l e s ) , v i s u a l s i m i l a r i t y r e f e r s t o e n t i r e 
w r i t t e n s i m i l a r i t y and/or s i m i l a r i t y o f hand c o n f i g u r a t i o n on the hands 
of another. K i n a e s t h e t i c s i m i l a r i t y r e f e r s t o f e l t s i m i l a r i t i e s i n hand 
p o s i t i o n i n g . L e t t e r s t h a t were both v i s u a l l y and k i n a e s t h e t i c a l l y s i m i l a r , 
e.g. 'p' and 'd' could no t , t h e r e f o r e , be e a s i l y categorised under the 
present system, and had t o be excluded. 
I t i s not s u f f i c i e n t t o assume t h a t a l l deaf c h i l d r e n can a s s i m i l a t e 
new i n f o r m a t i o n e a s i l y when presented using f i n g e r s p e l l i n g . For f i n g e r -
s p e l l i n g may be a v i s u a l method of communication, and, t h e r e f o r e , s u i t e d 
t o the needs o f deaf c h i l d r e n , but i t i s also t r a n s i t o r y , the t r a c e cannot 
be very permanent i n such a temporal - s e q u e n t i a l processing task. Finger-
s p e l l i n g i s r e l a t i v e l y d i f f i c u l t t o read, and l e t t e r t r a n s p o s i t i o n s 
occurred f r e q u e n t l y i n the w r i t t e n responses o f the c h i l d r e n d uring the 
experiment. This a p p l i e d to deaf c h i l d r e n who had been using f i n g e r s p e l l i n g 
as a method o f communication since the age o f 7, which, f o r some of the 
c h i l d r e n who were t e s t e d , meant 9 years o f p r a c t i c e . 
The s p e l l i n g o f the 5 - and 6- l e t t e r words was c l e a r l y more 
d i f f i c u l t than the s h o r t e r words, and i t was the performance o f the f o u r 
groups on these longer words t h a t d i s c r i m i n a t e d between the d i f f e r e n t 
methods o f production and p r e s e n t a t i o n . Group WF scored the highest 
l e v e l o f r e c a l l - an average f o r the group o f 7 4 % accuracy on the f i r s t 
attempt f o r the longest words. This was the only experimental group t h a t 
waSj a l j l e t o process the s p e l l i n g o f long words s a t i s f a c t o r i l y . These 
c h i l d r e n obviously b e n e f i t t e d from the k i n a e s t h e t i c feedback from t h e i r 
own production of f i n g e r s p e l l i n g , and from the p r e s e n t a t i o n of the 
complete v i s u a l w r i t t e n p a t t e r n o f each word as a whole, t h a t could be 
scanned as a s p a t i a l p a t t e r n , a G e s t a l t , which p o s s i b l y complemented the 
t r a n s i e n t nature of f i n g e r s p e l l i n g . 
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When f i n g e r s p e l l i n g was presented alone, Group FF, the r a p i d , 
successive p r e s e n t a t i o n o f the l e t t e r s and the transience o f the t r a c e made 
the subsequent r e t e n t i o n of the s p e l l i n g o f the longest words very d i f f i c u l t , 
which was r e f l e c t e d i n the very low average r e c a l l score f o r the group o f 
only 1 5 % on the f i r s t attempt. However, mean performance improved t o 3 8 % , 
w i t h the a d d i t i o n o f a c t i v e f i n g e r s p e l l i n g production (and k i n a e s t h e t i c 
feedback) t o f i n g e r s p e l l e d p r e s e n t a t i o n , i n Group FF. The r e l a t i v e 
'advantages' o f the G e s t a l t , or whole v i s u a l p a t t e r n o f the w r i t t e n word 
o n l y , and the k i n a e s t h e t i c feedback from production a f t e r the t r a n s i e n t 
p r e s e n t a t i o n of f i n g e r s p e l l e d words, appear t o be s i m i l a r . This was 
r e f l e c t e d by the very s i m i l a r average performance o f Groups WF and FF 
over a l l f o u r word lengths a f t e r both the f i r s t , and the f i r s t and second 
attempts together (see Figures 7-c and 7 - d ) . 
The p o s s i b i l i t y of the perception of f i n g e r s p e l l e d words as a G e s t a l t 
does not a r i s e i n t h i s study which i s concerned s p e c i f i c a l l y w i t h a 
l e a r n i n g task - the s p e l l i n g o f new words which were presented r e l a t i v e l y 
slowly. However, as Tervoort ( 1 9 6 1 ) , Moores ( 1 9 7 0 b ) and Zakia and Haber 
( 1 9 7 1 ) have suggested, w i t h p r a c t i c e , a f i n g e r s p e l l e d word may also be 
perceived as a s i n g l e u n i t , r a t h e r than as a sequence o f i n d i v i d u a l l e t t e r s . 
I t would be i n t e r e s t i n g , t h e r e f o r e , t o repeat t h i s study over a more 
extended p e r i o d o f time, i n an attempt t o discover how t h i s might 
p o s s i b l y i n f l u e n c e the performance o f the f o u r experimental groups. The 
present, apparent 'advantage' o f the whole p a t t e r n of the w r i t t e n word on 
r e t e n t i o n , might be e f f e c t i v e l y counterbalanced b y the f i n g e r s p e l l e d 
G e s t a l t . Such an i n v e s t i g a t i o n would need t o be c a r r i e d out i f one was 
i n t e r e s t e d i n the optim a l use of f i n g e r s p e l l i n g i n normal, r a p i d communication 
i n the classroom or i n everyday s i t u a t i o n s , and the e f f e c t on subsequent 
i n f o r m a t i o n r e t e n t i o n . 
- 3 0 9 -
There were obviously i n d i v i d u a l d i f f e r e n c e s i n a b i l i t y t o understand 
language and s i g n i f i c a n t overlaps i n i n d i v i d u a l s ' performance - some 
c h i l d r e n are b e t t e r a t l e a r n i n g and r e t a i n i n g new i n f o r m a t i o n and would, 
therefore,be good using a l l the four methods discussed here. No search 
should be made f o r the 'best' method f o r teaching a l l deaf c h i l d r e n , t h i s 
i s j u s t not a r e a l i s t i c concept, and as Conrad (1970) and Furth (1966a) 
remind us - the deaf are not a homogeneous group. Should we not search, 
t h e r e f o r e , f o r the most app r o p r i a t e method f o r a p a r t i c u l a r i n d i v i d u a l 
a t a p a r t i c u l a r stage of development? This, the i d e a l , i s u n f o r t u n a t e l y 
not f u n c t i o n a l l y workable f o r the teacher i n the classroom faced w i t h 
a group o f deaf c h i l d r e n . We need t h e r e f o r e , t o seek methods t h a t maximise 
the amount o f l e a r n i n g p o s s i b l e f o r the e n t i r e group as a whole. This 
study e s t a b l i s h e d t o the experimenter's s a t i s f a c t i o n t h a t , at l e a s t f o r 
t h i s sample o f deaf c h i l d r e n , they a s s i m i l a t e d not only more, but also 
a s a t i s f a c t o r y amount o f i n f o r m a t i o n when presented w i t h the w r i t t e n word 
and r e q uired to a c t i v e l y use f i n g e r s p e l l i n g . 
The present f i n d i n g s support i n p a r t those o f Johnson (1948) who 
concluded t h a t f i n g e r s p e l l i n g r e s u l t e d i n the highest l e v e l o f language 
comprehension, and Gates (1971) who suggested t h a t p r i n t was the most 
e f f e c t i v e means o f communicating w i t h deaf c h i l d r e n . The r e s u l t s do, 
however, extend beyond these e a r l i e r s t u d i e s , since the i n t e r a c t i o n between 
p r e s e n t a t i o n method ( w r i t t e n / f i n g e r s p e l l e d ) and mode of production 
( f i n g e r s p e l l i n g / n o f i n g e r s p e l l i n g ) was studied. 
One o f the advantages of f i n g e r s p e l l i n g i s t h a t i n the experienced 
user i t can be synchronised w i t h speech. Normally, a person who f a i l s t o 
speak w h i l s t communicating manually, deprives the c h i l d r e n o f a d d i t i o n a l 
cues; a teacher, t h e r e f o r e , would normally use speech and f i n g e r s p e l l i n g 
simultaneously i n the classroo^. The r e s u l t s reported here cannot be 
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generalised t o the Rochester method, and t h i s would r e q u i r e f u r t h e r 
i n v e s t i g a t i o n . There i s , however, no reason t o bel i e v e t h a t the present 
r e s u l t s should not be extended t o one-handed f i n g e r s p e l l i n g . The l e t t e r 
confusions would ob v i o u s l y be d i f f e r e n t f o r the two systems, but the 
supplementary b e n e f i t provided by the w r i t t e n form of the word and 
k i n a e s t h e t i c feedback, should be the same. 
I f some o f the deaf c h i l d r e n were processing the f i n g e r s p e l l i n g 
d i r e c t l y , and t h i s i s a r e a l p o s s i b i l i t y , these i n d i v i d u a l s may have 
been penalised by the response task which was always w r i t t e n . The 
preceding experiment ought t h e r e f o r e , t o be r e p l i c a t e d using f i n g e r s p e l l e d 
responses r a t h e r than w r i t t e n ones. I t would also be of i n t e r e s t t o 
study f u r t h e r the pos s i b l e coding systems employed by the deaf c h i l d r e n 
reading p r i n t e d words and using f i n g e r s p e l l i n g . The experiment could be 
repeated w i t h r e c a l l a f t e r a 30-second i n t e r v a l r a t h e r than immediate 
r e c a l l as was vised here. - The i n t e r v a l could be: ( i ) l e f t u n f i l l e d ; 
( i i ) f i l l e d w i t h mental reh e a r s a l ; ( i i i ) a k i n a e s t h e t i c i n t e r f e r e n c e t a s k j 
o r , ( i v ) a v i s u a l i n t e r f e r e n c e task, and the e f f e c t s on subsequent 
r e t e n t i o n s t u d i e d . 
The a b i l i t y t o process words, whether p r i n t e d or f i n g e r s p e l l e d , i s 
e s s e n t i a l f o r comprehension, and i t appeared from the r e s u l t s discussed 
i n t h i s study, t h a t the w r i t t e n form f a c i l i t a t e d the processing o f v i s u a l l y 
t r a n s m i t t e d E n g l i s h , r a t h e r more than f i n g e r s p e l l i n g alone. W r i t t e n 
d i s p l a y s can be used r e l a t i v e l y e a s i l y when teaching a class o f deaf 
c h i l d r e n t o s p e l l new words, but are less p r a c t i c a l i n a normal communication 
context. Future technology may however, make i t possible f o r spoken 
English t o be simultaneously t r a n s l a t e d i n t o p r i n t on a screen, thus 
p r o v i d i n g a v i s u a l d i s p l a y o f normal speech communication. But, even t h i s 
would not be w i t h o u t i t s associated problems, f o r the c u r r e n t reading 
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achievement o f deaf people would be a major l i m i t i n g f a c t o r . For the present 
a t l e a s t , simple l e a r n i g g may be f a c i l i t a t e d by the p r e s e n t a t i o n o f the 
m a t e r i a l i n w r i t t e n form, and by encouraging the deaf c h i l d r e n t o a c t i v e l y 
f i n g e r s p e l l new words t o themselves. This modest p r a c t i c a l suggestion may 
prove t o be a considerable a i d t o ve r b a l language l e a r n i n g i n i t s e a r l y 
stages. 
7 . 1 4 Summary. 
The e f f e c t o f p r e s e n t a t i o n and production modes on subsequent 
r e t e n t i o n o f s p e l l i n g p a t t e r n s was studied. The s p e l l i n g o f 3 2 new words 
was learned using 3 - , 4-, 5»- and 6- l e t t e r French words. The sh o r t e r words 
were always easier t o l e a r n than the longer ones, whatever method o f 
pr e s e n t a t i o n and mode o f production were used. I t appeared t o be easier 
t o l e a r n the longer..words when they were presented i n w r i t t e n form, r a t h e r 
than f i n g e r s p e l l e d , and the k i n a e s t h e t i c feedback provided by the 
c h i l d r e n a c t i v e l y f i n g e r s p e l l i n g the new words t o themselves also" improved 
r e t e n t i o n . The use o f f i n g e r s p e l l i n g emerged i n t h i s study as a t o o l 
t h a t could a i d the l e a r n i n g of new s p e l l i n g p a t t e r n s . 
7 . 1 5 General discussion o f Experiments 7, 8 and 9. 
The three experiments described i n t h i s and the previous chapter, have 
shown two r e c u r r e n t features i n the w r i t t e n language o f these deaf 
c h i l d r e n , which w i l l be discussed here: 
1. B i z a r r e word order and frequent grammatical e r r o r s . 
2 . S p e l l i n g mistakes a f t e r seeing a l l the words c o r r e c t l y s p e l l e d , 
i n c l u d i n g ' v i s u a l ' e r r o r s and l e t t e r t r a n s p o s i t i o n s w i t h i n the word. 
These two features have also been re p o r t e d i n the c u r r e n t l i t e r a t u r e , and 
may be repeatedly observed both i n s i d e the classroom and w i t h i n the deaf 
community a t la r g e . 
Beginning w i t h a c o n s i d e r a t i o n of the second of the feat u r e s 
mentioned above, namely s p e l l i n g mistakes, Fraser and Blockley ( 1 9 7 3 ) 
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suggested t h a t the frequent transposal mistakes i n the w r i t t e n work o f 
deaf c h i l d r e n (they quoted examples such as 'Jhon' and ' r i a n i n g ' ) might 
a r i s e from a d e f e c t i v e grasp o f e i t h e r s p a t i a l and/or temporal r e l a t i o n s . 
They worked w i t h over a thousand c h i l d r e n who were w i t h o u t speech, or who 
had inadequate speech, a t the Bifaidwood Audiology U n i t , and were repeatedly 
s t r u c k by evidence o f poor a p p r e c i a t i o n o f r e l a t i o n s i n time, and d e f e c t i v e 
a p p r e c i a t i o n o f r e l a t i o n s h i p s i n space. Meaning from language i s achieved 
by the c o r r e c t o r d e r i n g o f words i n space and time. The aim o f Fraser and 
Blockley was t o f o s t e r the a c q u i s i t i o n o f speech and language i n these 
language disordered c h i l d r e n } t h e i r theory o f language development was 
based on the idea t h a t remedying the c h i l d ' s perceptual d i s o r d e r would 
help the c h i l d t o r e l a t e the surface s t r u c t u r e o f the speech t o the deep 
s t r u c t u r e , which would i n i t s t u r n b r i n g about comprehension. 
The e r r o r s they quoted are c e r t a i n l y f a m i l i a r t o those who teach or 
work w i t h deaf c h i l d r e n and occurred f r e q u e n t l y i n the w r i t t e n language 
generated i n Experiments 7, 8 and 9. For example i n the l a t t e r experiment, 
62 such l e t t e r transposals were recorded (e.g. ' l i a t * ( l a i t ) ) . These t r a n s -
p o s i t i o n s o f l e t t e r s w i t h i n words may be the r e s u l t o f a basic perceptual 
d i s o r d e r , they could however, p o s s i b l y r e s u l t from inadequate v i s u a l 
imagery, or a l t e r n a t i v e l y could have a r i s e n from f i n g e r s p e l l i n g mediation, 
i n which the a c t u a l l e t t e r s were remembered but owing t o the r a p i d , 
t r a n s i e n t , s e q u e n t i a l t r a c e , and the pos s i b l e overloading-of- memory - -- -
processing c a p a c i t y , the order o f the l e t t e r s was not c o r r e c t l y r e c a l l e d . 
The other category o f language e r r o r s , which Fusfeld (1955) and 
Myklebust (196-1) among others have s t u d i e d , concerns the production of 
language i n which words are not grammatically ordered. Are the language 
e r r o r s also the r e s u l t o f disordered perception o f space and time as suggested 
by Fraser and Blockley? 
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Tervoort (1964) discussed the basic d i f f e r e n c e s between a contact 
system based on sound and the ear, and one based on the eye. He explained 
t h a t the eye was the organ of space and l i g h t , and the ear of sound and 
succession i n time, and suggested t h a t t h i s provided an important 
d i s t i n c t i o n between the two communication systems. The t y p i c a l c h a r a c t e r i s t i c 
o f the perception of the ear i s the succession i n time measuring the before, 
the now and the t h e r e a f t e r , w h i l s t the eye simultaneously perceives 
i n space. 
Jakobson (1967) has also pointed out the strong tendency f o r a u d i t o r y 
to be s e q u e n t i a l , whereas v i s u a l tends t o be r i c h i n simultaneous components. 
The meaning from spoken language a r i s e s from s e q u e n t i a l elements ordered 
i n time and space, whereas i n sign language meaning comes from simultaneously 
superimposed cheremes - the s i g , dez and tab aspects of a s i n g l e sign 
are simultaneously presented, and a sign may be d i f f e r e n t i a t e d only by a 
s i n g l e aspect, the other two being i d e n t i c a l . At t h i s l e v e l then there 
i s not the same succession t i n time, the eyes must take i n i n f o r m a t i o n 
concerning meaning simultaneously. I t i s possible t h a t these f a i r l y 
basic d i f f e r e n c e s i n the perceptual requirements of sign language and 
vocal language might account f o r the disordered perception as reported 
by Praser and Blockley. D i f f e r e n t signs may also be produced simultaneously. 
Tervoort (1975) c l e a r l y i l l u s t r a t e s t h i s w i t h an example he quotes o f a 
deaf c h i l d who signed the f o l l o w i n g 'sentence' simultaneously 'mad you me 
not' - the signs f o r a l l the four words were presented simultaneously. 
This example shows t h a t c o r r e c t English word order has l i t t l e , or no, 
r e a l i t y f o r the c h i l d concerned. Tervoort even went on t o observe t h a t 
the e f f e c t o f using SL which i s so d i f f e r e n t , would probably create 
problems when i t came to teaching English. lie i s regarding knowledge o f 
sign language as a p o s s i b l e source of i n t e r f e r e n c e . 
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The non-standard w r i t t e n language o f the m a j o r i t y o f the deaf 
c h i l d r e n encountered i n the present study could equally w e l l be explained 
by such c o g n i t i v e and l i n g u i s t i c i n t e r f e r e n c e from knowledge and use of 
sign language - an a l t e r n a t i v e and r a t h e r d i f f e r e n t explanation t o t h a t 
put forward by Fraser and Blockley (1973) . The r e s u l t s o f Experiment 
7 c e r t a i n l y suggest t h a t sign language may be mediating between the deep 
s t r u c t u r e and the generation of language at the l e v e l of the surface s t r u c t u r e . 
A w r i t t e n form o f sign language was not only more e a s i l y recognised, i t 
was s i g n i f i c a n t l y b e t t e r r e c a l l e d than English was, and was f r e q u e n t l y 
generated by the deaf c h i l d r e n , even when they had been presented w i t h 
English. This suggestion i s s i m i l a r t o one made by Kates (1972), t h a t 
since sign language i s a d i f f e r e n t language, and does not, t h e r e f o r e , 
d i r e c t l y a i d the l e a r n i n g of English, i t d e t r a c t s from concentration on 
the l a t e r l e a r n i n g of v e r b a l language. The 'law o f l e a s t e f f o r t ' may also 
be o p e r a t i n g , since s i g n language i s most e a s i l y acquired by c h i l d r e n during 
the normal language l e a r n i n g p e r i o d o f development, i s e a s i l y d i s c r i m i n a t e d , 
and e a s i l y perceived and produced. I n a d d i t i o n t o these advantages r e l a t i n g 
t o ' l e a s t e f f o r t ' , sign language i s also the only f e a s i b l e method of 
spontaneous communication between deaf people. Psychologists cannot 
d i s r e g a r d i t s importance to the deaf community. 
At the present time then, researchers appear to be more or less agreed 
on the nature o f the language problems of deaf children,and the type of 
e r r o r s t h a t are repeatedly generated, but are s t i l l a t a s p e c u l a t i v e l e v e l 
regarding the a c t u a l reasons behind the mistakes - the o r i g i n o f "deaf 
English". At present only p o s s i b i l i t i e s can be o u t l i n e d . I n the past 
many o f the s t u d i e s were merely d e s c r i p t i v e , w i t h o u t attempting reasons and 
explanations. The approach adopted by Fraser and Blockley (1973) was a 
very p o s i t i v e step i n a new d i r e c t i o n , t h a t o f explanation and treatment. 
Their ideas represent one possible e x p l a n a t i o n , another p o s s i b i l i t y has 
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been presented f o r c o n s i d e r a t i o n and discussion here. But p o s s i b i l i t i e s 
they must remain u n t i l more d e t a i l e d data are a v a i l a b l e concerning the 
syntax o f sign language and f u r t h e r studies o f the 'deviant syntax' 
o f deaf i n d i v i d u a l s are undertaken. Nothing more d e f i n i t e can emerge 
w i t h the present s t a t e of the a r t . 
The present study was not intended t o f u r t h e r f u e l the controversy 
over methods of communication. The f i n d i n g s should n e i t h e r be used to 
support a manual or a v e r b a l / o r a l approach, but should be i n t e r p r e t e d i n 
the intended context o f an i n v e s t i g a t i o n of the c o g n i t i v e f u n c t i o n i n g 
of a group of deaf c h i l d r e n who are f l u e n t users of sign language and 
two-handed f i n g e r s p e l l i n g . 
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CHAPTER 8 
GENERAL DISCUSSION AND CONCLUDING REMARKS 
The present study grew out o f a general f e e l i n g o f d i s s a t i s f a c t i o n 
w i t h the c u r r e n t s i t u a t i o n regarding research i n the f i e l d o f deafness. 
I t seemed t o the present w r i t e r t h a t the m a j o r i t y o f studies could be 
categorised i n t o one o f two major approaches. The f i r s t type o f research 
has been c a r r i e d out by concerned, i n v o l v e d i n d i v i d u a l s from w i t h i n the 
f i e l d o f deaf education, and who are t h e r e f o r e immersed i n i t , w h i l s t the 
second has been c a r r i e d out by a small number o f psycholo g i s t s and 
l i n g u i s t s who are i n t e r e s t e d i n s p e c i f i c problems, but who lack the 
knowledge and i n s i g h t i n t o the deaf community necessary t o work i n an 
"app l i e d " s i t u a t i o n . The present i n v e s t i g a t i o n t h e r e f o r e d i f f e r e d from 
many o f the e a r l i e r s t u d i e s i n t h a t i t was c a r r i e d out w i t h the f i r m 
b e l i e f t h a t the experimenter needs t o be very knowledgeable about the 
deaf community i n which he or she i s working, and be able to communicate 
d i r e c t l y , r a t h e r than v i a an i n t e r p r e t e r , w i t h the deaf i n d i v i d u a l s 
themselves. I t was recognised t h a t every deaf subject t e s t e d i n an 
experimental s e t t i n g brought t o the s i t u a t i o n the language and c u l t u r e o f 
the deaf community. Consequently i t was f e l t t o be v i t a l l y important t h a t 
the experimenter should be f u l l y aware of t h i s background i n order t o be 
able t o carry out a v a l i d i n v e s t i g a t i o n and be able t o i n t e r p r e t the 
f i n d i n g s both knowledgeably and u s e f u l l y . I t was f e l t t o be a l l too easy 
f o r a hearing researcher t o appear arrogant and, e i t h e r consciously or 
unconsciously, to neglect the importance of v i t a l i n f o r m a t i o n from o u t s i d e 
the a c t u a l t e s t s i t u a t i o n . 
Cognitive processes can never be d i r e c t l y observed, only i n f e r r e d 
from outward behaviour. I n the present study t h e r e f o r e experimental 
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techniques were adopted which had been developed and s u c c e s s f u l l y used 
by other psychologists i n the area of v i s u a l i n f o r m a t i o n processing. I t 
was found t h a t techniques p r e v i o u s l y used w i t h normally hearing subjects 
(who, f o r the most p a r t , were ad u l t s ) could be very p r o f i t a b l y a p p l i e d , 
w i t h the occasional m o d i f i c a t i o n t o s u i t the p a r t i c u l a r needs o f younger 
su b j e c t s , t o the study o f the c o g n i t i v e f u n c t i o n i n g o f a sample o f deaf 
c h i l d r e n . Few psycholo g i s t s appear t o have r e a l i s e d the p o t e n t i a l 
c o n t r i b u t i o n o f e x i s t i n g experimental techniques t o an ap p l i e d area such 
as the present one. There i s p a r t i c u l a r need f o r d e t a i l e d studies i n 
which a whole s e r i e s o f experiments i s undertaken w i t h the same pop u l a t i o n 
o f s u b j e c t s , i n d i r e c t c o n t r a s t t o the very many i s o l a t e d studies t h a t have 
been c a r r i e d out by numerous researchers on d i f f e r i n g groups o f i n d i v i d u a l s 
merely, and i n s u f f i c i e n t l y , l a b e l l e d as "deaf". As a consequence, the 
f i n d i n g s from such st u d i e s are d i f f i c u l t t o i n t e r p r e t , and impossible 
to i n t e g r a t e i n t o much needed general t h e o r i e s r e l a t i n g t o c o g n i t i v e 
o r g a n i s a t i o n . 
8.1 The importance o f i n d i v i d u a l v a r i a t i o n w i t h i n experimental groups. 
I m p l i c i t i n the above c r i t i c i s m o f piecemeal studies l i e s a more 
fundamental c r i t i c i s . m o f the frequent assumption t h a t the independent 
v a r i a b l e 'deafness' accounts f o r a l l observed behaviour d i f f e r e n c e s between 
deaf and hearing s u b j e c t s . I t i s cle a r from the present f i n d i n g s 
however t h a t there are many other confounding v a r i a b l e s and t h a t i n d i v i d u a l 
d i f f e r e n c e s w i t h i n a group may be as g r e a t , i f not great e r than observed 
d i f f e r e n c e s between the experimental and c o n t r o l groups. I n thepresent i n v e s t i g a t i o i 
considerable emphasis was placed on the importance o f i n d i v i d u a l d i f f e r e n c e s : 
throughout a l l nine experiments, but i n the f i r s t few experiments i n 
p a r t i c u l a r , the experimenter was aware of the importance of i n d i v i d u a l 
v a r i a t i o n between deaf subjects - the d i f f e r e n c e s becoming i n c r e a s i n g l y 
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evident as the.-study progressed. A b i l i t y t o a r t i c u l a t e i n t e l l i g i b l y was 
selected as one o f the more obvious c r i t e r i a by which t o c l a s s i f y deaf 
i n d i v i d u a l s (as suggested by Conrad, 1971b)and was employed i n Experiments 
1 - 4 i n c l u s i v e . I t was however clear t h a t other l i n g u i s t i c v a r i a b l e s , 
such as knowledge o f and p r o f i c i e n c y i n the use o f v e r b a l and/or sign 
language d i f f e r e n t i a t e d i n d i v i d u a l s w i t h i n a s i n g l e p o p u l a t i o n . Yet 
the m a j o r i t y of researchers, w i t h a few notable exceptions, f a i l t o 
describe the c h a r a c t e r i s t i c s of t h e i r deaf subjects i n s u f f i c i e n t d e t a i l , 
d e s pite attempts t o increase awarenessrof the importance o f such i n f o r m a t i o n . 
Over f i v e years ago, Henderson and Henderson (1973) wrote: 
I t i s evident from previous studies t h a t degree of deafness, age 
o f onset o f deafness, language a b i l i t y , and the teaching method used 
i n h i s school a l l i n f l u e n c e the performance o f the deaf, and t h a t 
w i t h o u t i n f o r m a t i o n on these matters, data on the deaf are un-
i n t e r p r e t a b l e . (pp.510-11) 
U n t i l such time t h a t i n c l u s i o n of t h i s k i n d o f background i n f o r m a t i o n 
becomes standard p r a c t i c e , any e v a l u a t i o n o f research f i n d i n g s and 
understanding o f the e f f e c t s o f deafness must n e c e s s a r i l y be l i m i t e d , 
and w i l l c e r t a i n l y not r e f l e c t the very s t r i k i n g upsurge o f i n t e r e s t 
o f the l a s t f i v e years and the associated f l o o d o f recent p u b l i c a t i o n s . 
Any study c a r r i e d out on an i l l - d e f i n e d research p o p u l a t i o n can only 
produce confusing r e s u l t s , and u n f o r t u n a t e l y t h i s has f r e q u e n t l y been the 
case i n many of the studies i n the past. 
The importance of i n d i v i d u a l d i f f e r e n c e s w i t h i n a group i s c l e a r l y 
i l l u s t r a t e d by the notable exceptions, i . e . those studies i n which an 
awareness o f these d i f f e r e n c e s i s found. Group data may a l l too f r e q u e n t l y 
mask i n d i v i d u a l d i f f e r e n c e s as was c l e a r l y demonstrated by Experiments 
3, 5, 6 and 7 o f the present study and i f overlooked, meaningful 
i n t e r p r e t a t i o n of the data becomes impossible. Other examples can be 
quoted from recent l i t e r a t u r e . N e v i l l e (1976) f o r example c a r r i e d out 
a study o f hemispheric s p e c i a l i s a t i o n i n a group of deaf s u b j e c t s . Using 
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measures of evoked p o t e n t i a l s , she found no s i g n i f i c a n t d i f f e r e n c e s 
between the l e f t and r i g h t hemispheres. When however, i n a subsequent more 
d e t a i l e d a n a l y s i s , she sub-divided her deaf subjects i n t o two groups -
'signers' and 'non-signers' - she found t h a t the former showed a s i g n i f i c a n t 
r i g h t hemisphere dominance w h i l s t the 'non-signers' d i d not. S i m i l a r l y , 
Conrad (1971b) r e p o r t e d a s i g n i f i c a n t d i f f e r e n c e between ' a r t i c u l a t o r s ' 
and ' n o n - a r t i c u l a t o r s ' i n t h e i r a b i l i t y t o comprehend a passage o f prose 
which they were r e q u i r e d t o read out aloud compared w i t h t h e i r a b i l i t y 
t o understand s i m i l a r passages read s i l e n t l y . I n both of these studies 
the group data concealed s i g n i f i c a n t i n d i v i d u a l d i f f e r e n c e s w i t h i n the 
group, w i t h important psychological i m p l i c a t i o n s . 
I t i s h a r d l y a coincidence t h a t i n the examples c i t e d i n the preceding 
paragraph some f e a t u r e of communication a b i l i t y was found t o be the 
important d i f f e r e n t i a t i n g f a c t o r , i n one case a b i l i t y t o a r t i c u l a t e ( i n 
Experiments 1 t o 4 i n c l u s i v e ; Conrad, 1971b)and i n another instance use o f 
sign language ( N e v i l l e , 1976); deafness c l e a r l y does have a profound e f f e c t 
on language development. The importance o f such d i f f e r e n c e s i n language 
a b i l i t y w i t h i n groups o f deaf subjects cannot be overemphasised, p a r t i c u l a r l y 
when so few studies have shown any k i n d o f e x p l i c i t awareness o f p o s s i b l e 
d i f f e r e n c e s w i t h i n t h e i r experimental groups. Once again i t should be 
r e i t e r a t e d t h a t u n t i l such awareness becomes more g e n e r a l l y the r u l e , 
i t w i l l remain v i r t u a l l y impossible t o understand and i n t e r p r e t the f i n d i n g s 
from i s o l a t e d i n v e s t i g a t i o n s such as were described i n the preceding two 
chapters. I n s h o r t , an understanding of a l l the d i f f e r e n t explanatory 
t h e o r i e s r e l a t i n g t o the kinds o f e r r o r s t h a t are c h a r a c t e r i s t i c o f 
the w r i t t e n language of the m a j o r i t y o f p r e l i n g u a l l y deaf i n d i v i d u a l s can 
only be gained through knowledge of communicative a b i l i t i e s and general 
l i n g u i s t i c background ( c f . the r e s u l t s and conclusions of Davison (1977) 
and those of Experiment 7 i n the present s t u d y ) . 
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The discussion and evidence o f the preceding pages has c l e a r l y 
e s t a b l i s h e d t h a t the communicative a b i l i t i e s of any sample o f deaf 
i n d i v i d u a l s c o n s t i t u t e an important experimental v a r i a b l e . This conclusion 
t h e r e f o r e challenges the use o f deaf subjects as ' a l i n g u i s t i c c o n t r o l s ' 
(e.g. F u r t h , 1 9 6 4 ), and r a i s e s important questions as t o the degree t o which 
"the'deaf" c o n s t i t u t e a 'language-deficient' group, and the extent t o which 
deaf i n d i v i d u a l s make "unique experimental subjects f o r c l a r i f y i n g the i n -
fluence of language on c o g n i t i o n " ( F u r t h , 1 9 6 1 , p.1 4 7 ) . The widespread 
knowledge and use of sign language t h a t one encounters w i t h i n communities 
of deaf i n d i v i d u a l s such as the r e s i d e n t i a l school i n Newcastle also 
makes i t appear q u i t e i n a p p r o p r i a t e t o regard deaf subjects as ' a l i n g u i s t i c ' , 
and t o ignore t h e i r h i g h l y v a r i a b l e competence i n English and t h e i r 
i n v a r i a b l y f l u e n t sign language. The speed w i t h which the very youngest 
deaf c h i l d r e n (aged between 2 and 5 years) e n t e r i n g the r e s i d e n t i a l 
deaf school i n Newcastle acquired sign language was p a r t i c u l a r l y s t r i k i n g . 
A s i t u a t i o n r a p i d l y developed i n which there were no d i s c e r n i b l e d i f f e r e n c e s , 
i n terms o f sign language competence, between those deaf c h i l d r e n w i t h 
deaf parents who had been exposed t o manual communication since b i r t h 
and those c h i l d r e n w i t h hearing parents who knew no sign language before 
they entered school. Such a case may not however be t y p i c a l ; i t c e r t a i n l y 
d i f f e r s from the f i n d i n g s reported by Bornstein and P.oy (1973) who commented 
on the lack o f an e a r l y symbol system i n a sample of 220 deaf c h i l d r e n . 
They found t h a t only 26% o f t h e i r sample learned sign language before the 
age o f 6 . The explanation may however, l i e i n the e a r l i e r age of s t a r t i n g 
school i n Newcastle. v 
The aims behind the complete s e r i e s of nine experiments were, f i r s t , 
t o discover the o v e r a l l o r g a n i s a t i o n of the c o g n i t i v e s t r u c t u r e s which 
develop t o compensate f o r p r e l i n g u a l deafness, and secondly, t o i n v e s t i g a t e 
p ossible d i f f e r e n c e s between the i n d i v i d u a l deaf subjects t e s t e d , and 
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between the group o f deaf subjects and t h e i r normally hearing counterparts. 
W e l l - t r i e d techniques devised by Conrad, Posner and colleagues, and by 
Meyer and Schvaneveldt were used, so t h a t the performance of the sample 
of deaf subjects t e s t e d could be compared w i t h the p r e v i o u s l y e s t a b l i s h e d 
q u a l i t a t i v e 'norms' of performance f o r 'normal' hearing subjects. I n 
f a c t c o n t r o l subjects were only t e s t e d i n 3 . o f the nine experiments 
(Experiments 5 , 6 and 8) when experimental manipulations based on 
deaf norms were included (e.g. p a i r s of words w i t h s i m i l a r sign e q u i v a l e n t s , 
and w r i t t e n forms of sign language), t o i n v e s t i g a t e whether or not there 
was any evidence o f a performance decrement f o r the hearing c o n t r o l s . 
8.2 Towards a model of v i s u a l i n f o r m a t i o n processing i n the deaf. 
As a consequence o f s u f f e r i n g from a severe or profound loss of 
hearing e a r l y i n l i f e ( e i t h e r c o n g e n i t a l l y or p r e l i n g u a l l y ) , an i n d i v i d u a l 
i s l a r g e l y debarred from i n t e r a c t i n g w i t h h i s environment v i a h i s sense 
of hearing. Symbolic a u d i t o r y behaviour t h e r e f o r e becomes d i f f i c u l t or 
impossible depending on the degree of deafness and amount of r e s i d u a l 
hearing. Such a handicap r e s u l t s i n a s h i f t of emphasis away from 
a u d i t o r y symbolisation and towards v i s u a l symbolic behaviour. I n s h o r t 
the e n t i r e i n f o r m a t i o n processing system i s a l t e r e d , thus r e i n f o r c i n g 
Myklebust's (1964) suggestion t h a t when one sensory p e r c e p t i o n i s missing, 
the f u n c t i o n and i n t e g r a t i o n of a l l the others i s a l t e r e d . 
The r e s u l t s o f Experiment 1 c l e a r l y demonstrate v i s u a l dominance 
i n t h a t the o v e r r i d i n g source o f c o n f u s a b i l i t y between the l e t t e r s 
processed i n memory was v i s u a l . S i m i l a r l y shaped l e t t e r s were f r e q u e n t l y 
confused by the deaf subjects during memory processing, and t h i s was 
r e f l e c t e d by lower memory span scores. These r e s u l t s c e r t a i n l y provide an 
answer to the question i m p l i e d by Locke (1970 , p.8 9 ) , namely:"One 
encounters references t o ' v i s u a l coding' i n the memory l i t e r a t u r e but i t 
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i s not c l e a r whether v i s u a l coding e x i s t s , a t l e a s t w i t h reference t o 
ve r b a l m a t e r i a l s " . His f i n d i n g s were t h a t most subjects encoded l e t t e r s 
i n terms o f t h e i r phonemic r e p r e s e n t a t i o n s , b u t i t i s the case t h a t he 
t e s t e d only normally hearing subjects. I n c o n t r a s t the deaf subjects 
i n the present study appear t o have encoded the l e t t e r s i n terms o f 
t h e i r v i s u a l r e p r e s e n t a t i o n s , thus c h a l l e n g i n g Locke's conclusion 
t h a t "While some l e t t e r s p h y s i c a l l y resemble and are v i s u a l l y confused w i t h 
o t h e r s , once v e r i d i c a l perception has occurred the nature and r a t e of 
f o r g e t t i n g apparently are governed by e x t r a v i s u a l processes" (p. 9 2 ) . 
The c o g n i t i v e system o f the deaf c h i l d r e n t e s t e d appears t o be s t r u c t u r a l l y 
d i f f e r e n t from t h a t of normally hearing c h i l d r e n , developing as i t does 
p r i m a r i l y through v i s u a l i n p u t ; one f i n d s a v i s u a l l y o r i e n t e d system 
which i s backed up by a d d i t i o n a l a r t i c u l a t o r y and p o s s i b l y also k i n a e s t h e t i c 
i n f o r m a t i o n processing. Evidence f o r the l a t t e r was i n d i r e c t i n the form 
of observed use o f f i n g e r s p e l l i n g , and those i n d i v i d u a l s able t o a r t i c u l a t e 
i n t e l l i g i b l y also appeared to use some form o f a r t i c u l a t o r y processing 
i n memory. 
The evidence from Experiments 2 , 3 and 4 provides a d d i t i o n a l support 
f o r the importance of v i s u a l c h a r a c t e r i s t i c s i n the perceptual and memory 
processing o f i n f o r m a t i o n i n deaf s u b j e c t s . Even when they were r e q u i r e d 
to match by name p a i r s o f l e t t e r s presented successively w i t h a 2-second 
i n t e r v a l between the l e t t e r s , the degree of v i s u a l s i m i l a r i t y between 
the l e t t e r s of each £>air a f f e c t e d the processing time (response l a t e n c i e s ) 
r e q u i r e d f o r name-matching. However, no such r e l a t i o n s h i p has been 
reported by other researchers f o r normally hearing subjects who, having 
' t r a n s l a t e d ' the v i s u a l i n p u t i n t o a name code, use t h i s f o r subsequent 
matching responses i n an otherwise i d e n t i c a l experimental s i t u a t i o n , 
there being no apparent i n f l u e n c e o f v i s u a l cues. 
Since deaf i n d i v i d u a l s can only process i n f o r m a t i o n when i t i s 
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presented v i s u a l l y , v i s u a l c l a r i t y o f the i n p u t i n terms of i t s p o t e n t i a l 
c o n f u s a b i l i t y and lack o f ambiguity i s v i t a l l y important. The m a j o r i t y 
o f deaf i n d i v i d u a l s are even forced t o process speech v i s u a l l y , by 
observation o f l i p movements and other f a c i a l c h a r a c t e r i s t i c s and non-verbal 
cues. The in h e r e n t ambiguity o f these v i s u a l cues may w e l l c o n t r i b u t e 
t o the problems g e n e r a l l y associated w i t h l i p - r e a d i n g (see Conrad, 1 9 7 7 a ) . 
Consequently, the v i s u a l i n p u t o f i n f o r m a t i o n , i f i t i s t o be s u f f i c i e n t , 
must not be ambiguous. 
The f i n d i n g i n Experiment 5 of a f a c i l i t a t i o n e f f e c t f o r graphemically 
s i m i l a r p a i r s o f words compared w i t h the a r t i c u l a t o r i l y s i m i l a r and the 
c o n t r o l word-pairs, again supports the heavy r e l i a n c e on v i s u a l cues, t h i s 
time i n the context of a l e x i c a l - d e c i s i o n task. A l b e i t l i m i t e d t o one 
i n d i v i d u a l , i n t r o s p e c t i v e evidence has also supported t h i s f i n d i n g : 
a deaf a d u l t a c t u a l l y volunteered the i n f o r m a t i o n t h a t he saw p r i n t e d words 
i n h i s dreams. Meanwhile, the r e s u l t s o f Experiment 6 provide evidence 
t h a t covert sign mediation i s also employed i n c o g n i t i v e tasks even when 
the v i s u a l i n p u t i s i n the form of w r i t t e n words. I t i s g e n e r a l l y 
to 
accepted t h a t i n t e r n a l speech i s h e l p f u l t o normally hearing subjects over 
a wide range o f c o g n i t i v e operations and here one f i n d s evidence f o r the 
covert use of signs by the deaf subjects i n a p a r a l l e l s i u t a t i o n . Evans 
(1976a) put forward the suggestion t h a t words might be used as 'sign a l s ' 
r a t h e r than as symbols by many deaf c h i l d r e n . The preceding evidence 
regarding the apparent covert use o f signs i n a l e x i c a l - d e c i s i o n task 
would i n f a c t support Kvans' suggestion - words may i n f a c t be merely 
used as ' s i g n a l s ' , w h i l s t the signs belonging t o sign language, provide 
the symbols necessary f o r t h i n k i n g . Some o f the issues r a i s e d by the 
p o s s i b i l i t y t h a t deaf people have an i n t e r n a l language, but a d i f f e r e n t 
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discussing the r e s u l t s o f the three f i n a l experiments, an attempt w i l l be 
made t o use the f i n d i n g s o f the s i x i n i t i a l experiments as a basis f o r 
a model o f v i s u a l i n f o r m a t i o n processing. 
Several t h e o r i s t s i n the f i e l d of i n f o r m a t i o n processing have suggested 
thatprocessing items i s akin t o naming them, and have favoured a model 
which assumes t h a t items from i c o n i c memory (a v i s u a l sensory store ) are 
represented i n a more durable a u d i t o r y coded form (e.g. Calfee, 1975; 
Conrad, 1964; S p e r l i n g , 1963, 1 9 6 7 ) . More r e c e n t l y , however, on the 
basis of a set of experiments i n v e s t i g a t i n g the e f f e c t o f exposure d u r a t i o n 
{using masking techniques) on the number o f items re p o r t e d , C o l t h e a r t ( 1 9 7 2 , 
p.75) has created a t e n t a t i v e model which assumes t h a t both a v i s u a l code 
and a name code can be developed i n p a r a l l e l from the f a s t decaying v i s u a l 
i n f o r m a t i o n i n i c o n i c memory. He suggests t h a t the v i s u a l code has a 
f l e x i b l e decay r a t e , w h i l s t the name code decays n e g l i g i b l y over time. 
From C o l t h e a r t ' s model i t can be assumed t h a t the r e c a l l o f a processed 
item can be based upon e i t h e r a s t o r e d name or v i s u a l code. Such a 
model could account f o r the p r e l i n g u a l l y deaf sub j e c t s ' a b i l i t y , observed 
i n Experiments 1 t o 4 i n c l u s i v e , t o r e t a i n the v i s u a l c h a r a c t e r i s t i c s 
of v i s u a l l y presented items over a s u b s t a n t i a l l y longer p e r i o d o f time 
than would be po s s i b l e from i c o n i c memory. Coltheart's (1972) hypothesis 
was t h e r e f o r e i ncorporated i n t o the model of v i s u a l i n f o r m a t i o n processing 
shown i n Figure 8-a which attempts t o describe the ways i n which the 
present sample o f p r e l i n g u a l l y deaf i n d i v i d u a l s processed v i s u a l i n f o r m a t i o n . 
As Figure 8-a shows, v i s u a l i n f o r m a t i o n from the environment i s f i r s t 
i d e n t i f i e d , and then i t may subsequently be s-tbred and maintained w i t h i n 
the memory -system i n e i t h e r v i s u a l or name form. Vi s u a l coding, a k i n 
t o t h a t r e c e n t l y p o s t u l a t e d by ot h e r researchers (e.g. C o l t h e a r t , 1972; 
P a i v i o , 1 9 7 1 ; P h i l l i p s , 1 9 7 9 ) , seems t o have been employed by many of 
the deaf subjects t o process and s t o r e a l l kinds of e x c l u s i v e l y v e r b a l 
items. I n c o n t r a s t , normally hearing i n d i v i d u a l s seem o n l y t o use v i s u a l 
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cues t o process a f a i r l y r e s t r i c t e d sub-set o f v e r b a l items, namely concrete, 
imageable words ( P a i v i o , 1971) as w e l l as more non-verbal items such as 
scenes and faces. The a l t e r n a t i v e mode o f coding - name coding -
also assumed a q u i t e d i f f e r e n t form since i t i s c e r t a i n t h a t v e r b a l 
items could not he s t o r e d a c o u s t i c a l l y by the sample of deaf subjects under 
i n v e s t i g a t i o n . Some o f the deaf adolescents were able t o use a r t i c u l a t o r y 
coding, w h i l s t they could a l l make use o f k i n a e s t h e t i c imagery and coding 
a r i s i n g from f i n q e r s p e l l i n g and s i g n i n g . I t would appear t h e r e f o r e t h a t 
the use o f d i f f e r e n t forms o f imagery and coding d i f f e r e n t i a t e d these 
p r e l i n g u a l l y deaf adolescents from a normally hearing p o p u l a t i o n , t h a t i s 
to say they were unable t o employ acoustic cues, and s u b s t i t u t e d v i s u a l , 
k i n a e s t h e t i c and sometimes a r t i c u l a t o r y cues. 
Following the discussion i n Chapter 1 o f the types o f memory coding 
used during i n f o r m a t i o n processing, i t should now be c l e a r t h a t the 
nature o f the code i s i n f a c t a f u n c t i o n o f the type o f c o g n i t i v e operations 
t h a t are both a v a i l a b l e and a c t i v e , and i s t h e r e f o r e l a r g e l y dependent on 
the p a r t i c u l a r features o f the items t h a t are being attended t o . I t would 
appear reasonable t o suggest t h a t any s a l i e n t f e a t u r e ( v i s u a l , a c o u s t i c , 
a r t i c u l a t o r y or k i n a e s t h e t i c ) may be used t o process an item. Previous 
studies may have confused the s i t u a t i o n by suggesting t h a t the encoding 
system which i s u s u a l l y used by normally hearing i n d i v i d u a l s t o process 
v e r b a l items ( i . e . acoustic/phonemic name coding) i s i n f a c t the system 
t h a t i s e x c l u s i v e l y used. Such a confusion overlooks the important 
d i f f e r e n c e between optimal s t r a t e g i e s and o t h e r , less s a t i s f a c t o r y , y e t 
workable coding systems. C l e a r l y , the study o f a popula t i o n o f i n d i v i d u a l s 
handicapped i n one or more of t h e i r sensory systems, enables the 
psyc h o l o g i s t t o i n v e s t i g a t e the existence o f a l t e r n a t i v e c o g n i t i v e 
processing s t r a t e g i e s . 
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Another o f the goals o f the present i n v e s t i g a t i o n was the production 
of a model o f v i s u a l i n f o r m a t i o n processing based on the f i n d i n g s of the 
series o f experiments undertaken w i t h the p r e l i n g u a l l y deaf adolescents. 
I t i s recognised t h a t the g e n e r a l i s a b i l i t y o f these r e s u l t s and o f t h i s 
model i s very l i m i t e d , and t h a t the f i n d i n g s cannot t h e r e f o r e , a t l e a s t 
f o r the time being, apply beyond the context o f the experimental p o p u l a t i o n 
i n question. W h i l s t one can be q u i t e c e r t a i n t h a t t h i s model would 
not be appropriate t o a d v e n t i t i o u s l y deaf i n d i v i d u a l s , whatever the degree 
of t h e i r hearing l o s s , i t i s not c l e a r how i t might apply t o o t h e r populations 
of severely or profoundly p r e l i n g u a l l y deaf subjects. I t would t h e r e f o r e 
be o f considerable i n t e r e s t t o undertake f u r t h e r s tudies o f a s i m i l a r k i n d 
using d i f f e r e n t deaf populations. D e t a i l e d background i n f o r m a t i o n 
regarding the experimental p o p u l a t i o n o f deaf subjects has been presented 
i n the hope t h a t the present f i n d i n a s and model of i n f o r m a t i o n processing 
w i l l provide a framework w i t h i n which f u t u r e r e s u l t s can be both compared 
and contrasted. I n t h i s way our understanding of the deaf p o p u l a t i o n 
i n general should be extended beyond t h a t which i s p o s s i b l e a t the present 
time. 
The s t r u c t u r a l l y d i f f e r e n t c o g n i t i v e system o f the deaf subjects 
does not n e c e s s a r i l y imply any inherent i n f e r i o r i t y o f the system, but 
does r a i s e the i n t e r e s t i n g question o f whether a v i s u a l / k i n a e s t h e t i c 
processing system i s comparable to an a u d i t o r y / v i s u a l system. C e r t a i n l y 
the present data would seem t o i n d i c a t e t h a t the c e n t r a l c o g n i t i v e 
processes o f deaf subjects can f u n c t i o n e f f e c t i v e l y w i t h o u t acoustic 
mediators. Obviously, i f teachers used the same approaches and teaching 
methods w i t h deaf as w i t h normally hearing c h i l d r e n , regardless of t h e i r 
d i f f e r e n t l e a r n i n g procedures, then avoidable problems would almost 
c e r t a i n l y r e s u l t . Any development of the curriculum which increases the 
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focus o f v i s u a l experiences, v i s u a l l a b e l s and v i s u a l transformations of 
i n f o r m a t i o n i s deBirable since t h i s would maximise the p o t e n t i a l of a 
v i s u a l l y o r i e n t a t e d i n f o r m a t i o n processing system. At the same time one 
needs t o be aware o f possible sources o f v i s u a l ambiguity and confusion, 
and avoid as much v i s u a l d i s t r a c t i o n as p o s s i b l e . The present author 
found t o her cost, during one of the e a r l y p i l o t t e s t i n g sessions,that the 
presence o f v i s u a l d i s t r a c t o r s produced a s i m i l a r e f f e c t (indeed i t may 
even have been more dramatic) t o a u d i t o r y d i s t r a c t i o n s w i t h normally 
hearing c h i l d r e n . One i s t h e r e f o r e faced w i t h the challenge o f producing 
a s t i m u l a t i n g , y et not v i s u a l l y d i s t r a c t i n g , environment. 
8.3 The language a b i l i t y o f the deaf adolescents. 
The f i r s t s i x experiments o f the present study a l l concentrated on 
the v i s u a l processing o f simple v e r b a l items ( l e t t e r s and words), w h i l s t 
the f i n a l experiments of the s e r i e s were more concerned w i t h the language 
a b i l i t y o f the sample o f deaf adolescents. However, before disucssing 
the a b i l i t y o f members o f the Upper Cchool t o produce, understand and 
process standard English, the r e s u l t s of the very l a s t experiment, 
Experiment 9 , w i l l be discussed, since they r e l a t e most c l o s e l y t o the 
r e s u l t s o f Experiment 6 . The f i n d i n g s o f both o f these experiments 
suggested t h a t there was a k i n a e s t h e t i c basis t o the perception o f words, 
and those o f Experiment 9 s p e c i f i c a l l y i n d i c a t e d t h a t a c t i v e k i n a e s t h e t i c 
rehearsal was a valuable a i d t o l e a r n i n g . I t appears t h a t these deaf 
c h i l d r e n should be encouraged t o e s t a b l i s h a kinaesthetic basis t o l e a r n i n g , 
given t h a t they appear to make use of k i n a e s t h e t i c imagery. 
In c o n t r a s t to the use of signs and f i n g e r s p e l l i n g as 'word-encoding' 
devices evidenced i n the l a t t e r two experiments, Fxperiments 7 and 8 were 
both concerned w i t h the use of signs v / i t h i n t h e i r own t r u e l i n g u i s t i c 
c ontext, i . e . sign language. As a group, the present p o p u l a t i o n of deaf 
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c h i l d r e n were f a r more a t home processing sign language, even a r a t h e r 
b i z a r r e w r i t t e n v ersion o f i t , than they were i n English. I t was found 
t h a t not only could they both recognise and r e c a l l sentences w r i t t e n i n 
sign language s i g n i f i c a n t l y b e t t e r than those w r i t t e n i n standard E n g l i s h , 
but t h a t they also understood s t o r i e s w r i t t e n i n sign language s i g n i f i c a n t l y 
b e t t e r than those w r i t t e n i n standard English (as judged by the number 
of comprehension questions they were subsequently able to answer c o r r e c t l y ) . 
Should these r e s u l t s be found t o be r e p l i c a b l e i n other deaf p o p u l a t i o n s , 
they would have very important i m p l i c a t i o n s f o r the s u b t i t l i n g o f 
t e l e v i s i o n f o r the deaf. Many c o u n t r i e s , i n c l u d i n g B r i t a i n , are c u r r e n t l y 
concerning themselves w i t h t h i s problem (e.g. Schein, 1977; Sendelbaugh 
and Powell, 1 9 7 8 ) . One o f the major issues r a i s e d by Carter and Southern 
(1977) who are i n v o l v e d w i t h the problem i n t h i s country, concerns whether 
to use standard English s u b - t i t l e s or a simpler a l t e r n a t i v e v e r s i o n . I t 
i s i n t e r e s t i n g t o note t h a t despite the f a c t t h a t a deaf person a c t u a l l y 
pointed out t h a t many deaf people cannot understand standard English (a 
view t h a t i s endorsed by the present s t u d y ) , Carter and Southern have 
decided t h a t " i t would be more appropriate i n the i n i t i a l stage t o use f u l l 
English grammar wherever possib l e " (p.1 5 9 ) . Given t h a t t h i s important 
a p p l i e d issue i s c u r r e n t l y being considered, i t would seem a l l the more 
urgent t h a t a widespread systematic study o f the a b i l i t y o f the deaf 
community t o read and understand standard English,of the ki n d t h a t was 
attempted on a small scale i n Experiments 7 and 8 ,be-undertaken.-This 
at l e a s t would provide f a c t u a l i n f o r m a t i o n concerning the percentage o f 
the deaf p o p u l a t i o n i n t h i s country who could b e n e f i t from standard 
English s u J ? - t i t l e s . Consideration of a problem such as t h a t of sub-
t i t l i n g t e l e v i s i o n f o r deaf people c l e a r l y i l l u s t r a t e s the importance, 
discussed e a r l i e r i n t h i s chapter, of l o o k i n g a t , and being aware o f the 
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heterogeneity of the deaf community. I t is" p r e c i s e l y i n t h i s area o f 
l i n g u i s t i c a b i l i t i e s t h a t the c r u c i a l d i f f e r e n c e between p r e l i n g u a l l y and 
a d v e n t i t i o u s l y deaf i n d i v i d u a l s i s most s t r i k i n g . 
Experiments 7 and 8 were also i n d i r e c t l y concerned w i t h the deaf 
c h i l d r e n ' s reading a b i l i t y . I t must be assumed t h a t i n order t o read 
f l u e n t l y a c h i l d must have access t o the system o f i n t e r n a l r u l e s o f 
language which are used t o generate the m a t e r i a l t h a t i s read. The 
r e s u l t s o f Experiment 7 suggest t h a t t h i s was not i n f a c t t r u e o f these 
deaf adolescents, thus p r o v i d i n g some support f o r an idea put forward by 
Ivimey ( 1 9 7 6 ): " I t may be not so much t h a t the deaf have deviant language 
s k i l l s and cannot read very w e l l , but they cannot read very w e l l because 
they have deviant s k i l l s " (p.1 0 5 ) . I t i s c l e a r t h a t t h i s i s an important 
and challenging area i n t o which researchers should move i n the f u t u r e : an 
attempt should be made t o understand the mental processes r e q u i r e d by the 
deaf c h i l d l e a r n i n g t o read, since these appear to "be very d i f f e r e n t 
from those r e q u i r e d by normally hearing c h i l d r e n . For w h i l s t the hearing 
c h i l d i s already f a m i l i a r through spoken language w i t h the language s t r u c t u r e s 
t h a t he/she i s l e a r n i n g t o read, the deaf c h i l d i s u s u a l l y being taught 
c o n c u r r e n t l y t o speak, t o read and t o w r i t e (see Figure 8-b). 
I t was never the i n t e n t i o n of the present study t o assess the 
ef f e c t i v e n e s s o f any p a r t i c u l a r method o f communication and thereby 
become in v o l v e d i n the ongoing methodology debate. Instead, the main 
i n t e r e s t of the present w r i t e r as a psy c h o l o g i s t was w i t h language as a 
source o f symbols f o r c o g n i t i v e development, and t h i s has lead n a t u r a l l y 
t o the question concerning the mode o f t h i n k i n g t h a t was used by the 
deaf c h i l d r e n t o c a r r y out the experimental tasks. The apparent covert 
use o f sign language t o process words, observed i n Experiment 6, and the 
s t r i k i n g comparison between f l u e n t communication i n sign language and 
f a l t e r i n g expression i n SF which i s r e f l e c t e d i n the f i n d i n g s of 
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Experiments 7 and 8, have important i m p l i c a t i o n s for the c u r r e n t s t a t u s 
of s i g n language. As has been d i s c u s s e d e a r l i e r (see S e c t i o n 1.2.5), 
t h e r e has f o r many decades been a good d e a l of simple mythologising 
w i t h regard to s i g n language i n the f i e l d of deaf education. I n the 
f o l l o w i n g t h r e e paragraphs t h e r e f o r e , the p r e s e n t w r i t e r w i l l attempt 
to a s s e s s the c o n t r i b u t i o n of s i g n language to the o v e r a l l c o g n i t i v e 
development of the pop u l a t i o n o f deaf s u b j e c t s i n v o l v e d i n the p r e s e n t 
study. 
Although Evans (1976b) ,Headmaster o f the N.C.S.D., r e c e n t l y s a i d 
t h a t "the p r e s e n t c l i m a t e i n B r i t a i n i s one of growing r e c o g n i t i o n o f the 
a c t u a l use of manual communication and acceptance of i t s need" (p.19), 
not everyone i s q u i t e as ready to r e c o g n i s e t h i s , p a r t i c u l a r l y t e a c h e r s . 
Many are not y e t ready to r e j e c t the Ewing's (1964) c l a i m t h a t s i g n 
language i s not a good a l t e r n a t i v e to spoken language because i t i s not 
a v e r b a l language. Indeed i t i s st r a n g e t h a t i t i s l a r g e l y the p r o f e s s i o n a l s 
(such as s o c i a l workers) who encounter t h e deaf a f t e r they have l e f t 
s c h o o l , who r e c o g n i s e the need f o r , and the importance o f, s i g n language. 
Meanwhile t e a c h e r s , w h i l s t few would deny the e x i s t e n c e o f s i g n language, 
are l a r g e l y unaware o f the ex t e n t to which s i g n s can and do i n f l u e n c e 
c o g n i t i v e f u n c t i o n i n g . There i s s t i l l a tendency to a s s o c i a t e manual 
communication with the l e s s a b l e deaf c h i l d , and t h i s i s a l s o r e f l e c t e d by 
the f a c t t h a t one r a r e l y , i f e v e r , hears r e f e r e n c e to 'manual s u c c e s s e s ' , 
only ' o r a l s u c c e s s e s ' . Yet c l e a r l y the former do e x i s t - i n the Upper School 
of the N.C.S.D. t h e r e were two such i n d i v i d u a l s , both o f whom had deaf 
p a r e n t s , who were two of the very b r i g h t e s t p u p i l s i n the s c h o o l . 
P s y c h o l o g i c a l l y speaking, i t i s the b a s i c need and a b i l i t y to communicate 
by whatever method t h a t i s important: the value of communication i s 
c l e a r l y f a r more important than the s p e c i f i c method. 
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As a l i n g u i s t i c system, sign language f u l f i l s the basic needs of 
sponteneous communication i n t h a t i t i s e a s i l y acquired (given an e a r l y 
l i n g u i s t i c model), and the signs themselves are easy t o d i s c r i m i n a t e 
V i s u a l l y . W i t h i n a deaf r e s i d e n t i a l school community only manual forms 
of communication are f e a s i b l e between deaf peers, sign language, the 
l i v i n g language o f the deaf community, a t large being the p r e f e r r e d system. 
As a consequence, c o g n i t i o n and the i n i t i a l s t r u c t u r i n g o f the world i s 
es t a b l i s h e d through, and organised by, signs; e a r l y knowledge i s s t r u c t u r e d 
using sign language. Just as L u r i a and Yudovich (1956) p o s t u l a t e d a close 
connection between the a c q u i s i t i o n o f speech and o r g a n i s a t i o n o f a c h i l d ' s 
mental l i f e , so f o r these deaf c h i l d r e n a c q u i s i t i o n o f sign languge i s of 
s i m i l a r c o g n i t i v e s i g n i f i c a n c e . There i s a danger t h a t f o r c i n g a deaf 
c h i l d t o r e l y s o l e l y on the use o f speech and l i p r e a d i n g (both o f which 
they f i n d d i f f i c u l t since n e i t h e r i s e a s i l y v i s u a l l y d i s c r i m i n a b l e ) 
might r e s u l t i n a loss o f m o t i v a t i o n t o communicate, p a r t i c u l a r l y i f the 
speech were laboured and l a r g e l y u n i n t e l l i g i b l e as was the case f o r the 
m a j o r i t y o f the present p r e l i n g u a l l y deaf p o p u l a t i o n . S i m i l a r l y , d i s -
couraging the e a r l y use o f sign language might w e l l reduce the c h i l d ' s JT 
i n t e l l e c t u a l c u r i o s i t y , and thereby hinder c o g n i t i v e development. 
Even Alexander Graham B e l l ( 1 8 8 8 ) , one o f the g r e a t e s t proponents o f 
the o r a l method i n the United States, admitted t h a t deaf c h i l d r e n respond 
most r e a d i l y t o signs: 
I t h i n k t h a t i f we have the mental c o n d i t i o n o f the c h i l d alone 
i n view w i t h o u t reference t o (English) language, no language w i l l 
reach the mind l i k e the language o f signs; i t i s the q u i c k e s t 
way o f reaching the mind o f a deaf c h i l d , (p.27) 
The i m p l i c a t i o n s o f such a statement f o r the p s y c h o l o g i s t who i s i n t e r e s t e d 
i n the c o g n i t i v e development o f young deaf c h i l d r e n are s e l f - e v i d e n t . I f 
teachers and researchers a l i k e use only standard English ( c f . Labov, 1972) 
as an i n d i c a t o r of language competence, then the p s y c h o l i n g u i s t i c a b i l i t i e s 
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and l i n g u i s t i c f u n c t i o n i n g of c e r t a i n deaf c h i l d r e n w i l l s u r e l y be g r o s s l y 
underestimated. Hoemann, Andrews, F l o r i a n , Hoemann and Jensema (1976, 
p. 493) h i g h - l i g h t e d t h i s when they wrote: 
The same deaf c h i l d r e n who are s a i d to have a 'language d e f i c i t ' 
because they l a c k competence i n E n g l i s h have no d i f f i c u l t y a t 
a l l a c q u i r i n g n a t i v e competence i n A.S.L. when models of i t s use 
are a v a i l a b l e i n t h e i r environments. 
Stokoe (1976, p.26) quotes an example t h a t c l e a r l y i l l u s t r a t e s the p o i n t 
t h a t i s being made above - an example i n which bad theory can be seen to 
co r r u p t the p r a c t i c e o f a t e a c h e r of the deaf; 
A t e a c h e r may understand a complicated statement, an e x p l a n a t i o n , 
or a r e q u e s t presented i n Sign and may respond a p p r o p r i a t e l y . Yet 
t h i s t e a c h e r i s a l l too l i k e l y to t e l l an ob s e r v e r t h a t the p u p i l 
who has j u s t communicated i n Sign "has no language"! 
Before r e a c t i n g c o i t i c a l l y to t h i s s u r p r i s i n g statement, one should 
perhaps f i r s t comment favo u r a b l y on the f a c t t h a t the h y p o t h e t i c a l t e a c h e r 
r e f e r r e d to above could a t l e a s t understand s i g n language ( u n f o r t u n a t e l y 
t h i s was not always the case i n the "N.C.S.D.) and could communicate w i t h 
the deaf p u p i l s on t h e i r terms. Yet a t the same time the teacher, was 
e i t h e r unaware o f , or denied, the important r o l e of s i g n language i n the 
spontaneous communication of the deaf and i t s i m p l i c a t i o n s f o r c o g n i t i o n , 
by suggesting t h a t "language" can be equated s o l e l y w i t h competence i n 
standard E n g l i s h . I t i s c l e a r l y v i t a l l y important t h a t such a misconceptii 
be e l i m i n a t e d . Every t e a c h e r of the deaf who encounters deaf c h i l d r e n who 
have a c q u i r e d s i g n language should be made aware o f the s t a t u s of t h i s 
p a r t i c u l a r language, and the v i t a l c o n t r i b u t i o n t h a t i t almost c e r t a i n l y 
makes to the e a r l y development o f c o g n i t i v e f u n c t i o n s , i r r e s p e c t i v e of 
any r e c o g n i t i o n of E n g l i s h as the ' o f f i c i a l ' classroom language. 
8.4 "How do deaf persons t h i n k ? " ( F u r t h , 1964). 
We s h a l l now r e t u r n to the q u e s t i o n o r i g i n a l l y r a i s e d by F u r t h over 
a decade ago and t r y and a s s e s s i n the l i g h t of the p r e s e n t f i n d i n g s what 
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k i n d of symbols were used by the population of deaf a d o l e s c e n t s i n the 
Upper School of the N.C.S.D. I n order to attempt to answer t h i s q u e s t i o n 
one i s forced to go beyond observable evidence and i n f e r the forms of 
symbolic r e p r e s e n t a t i o n t h a t were employed. There was c l e a r evidence 
of f a i r l y g e n e r a l use of v i s u a l imagery by a l l of the deaf c h i l d r e n t e s t e d 
(which Cohen (1977) would l a b e l ' f i r s t - o r d e r v i s u a l imagery'), and some 
evidence, r e s t r i c t e d to c e r t a i n i n d i v i d u a l s , of r e p r e s e n t a t i o n based on 
a r t i c u l a t o r y and k i n a e s t h e t i c cues. T h i s f i n d i n g provides support f o r the 
suggestion made by W i l l i a m James (1890, Vol. I , p.266) t h a t a deaf and 
dumb man could "weave h i s t a c t i l e and v i s u a l images" i n t o a system of 
thought. 
As c o g n i t i v e p r o c e s s e s become more complex however, and more a b s t r a c t e d 
from immediate sensory experience and ' f i r s t - o r d e r imagery', language must 
pla y an i n c r e a s i n g l y important r o l e i n c o g n i t i v e p r o c e s s e s . T h i s then r a i s e s 
the q u e s t i o n , w i t h r e g a r d to deaf s u b j e c t s , of which language i s i n t e r n a l i s e d 
v e r b a l language (as t e a c h e r s of the deaf would hope, and many even assume) 
or s i g n language? The l a t t e r p o s s i b i l i t y c e r t a i n l y c h a l l e n g e s the long-
standing assumption concerning the r e l a t i o n between t h i n k i n g and spoken 
language, and s t r o n g l y suggests t h a t other nodes of language a r e j u s t as 
adequate as speech f o r thought p r o c e s s e s . Conrad (1976a, p.151), i n 
a d d r e s s i n g h i m s e l f to the q u e s t i o n of the development of i n t e r n a l language 
i n deaf c h i l d r e n , r e f e r s to "two modes of the same language - l i k e speech 
and a s i g n mode". Yet i n c o n t r a s t , the evidence from the p r e s e n t study 
would suggast t h a t t h e s e two d i f f e r e n t modes r e p r e s e n t two d i f f e r e n t 
languages - s i g n language cannot simply be regarded as a manual v e r s i o n of 
standard E n g l i s h . I t would seem p l a u s i b l e to suggest t h a t deaf c h i l d r e n 
w i l l i n t e r n a l i s e the l i n g u i s t i c mode which i s e a s i e s t f o r them, and c l e a r l y 
i n the population which was s t u d i e d a l l were more a t home us i n g s i g n 
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language than E n g l i s h (spoken or w r i t t e n ) . On t h i s b a s i s alone i t would 
seem very l i k e l y t h a t they were t h i n k i n g i n s i g n language, which i s a l s o 
i n accordance with the i n d i r e c t evidence of s i g n language mediation i n 
Experiments 6 and 7. The p r e s e n t author has become convinced of the 
p o s s i b i l i t y t h a t the m a j o r i t y of the deaf a d o l e s c e n t s were merely u s i n g 
v e r b a l language on command (and even then not always very s u c c e s s f u l l y ) 
i n the classroom but were t h i n k i n g i n s i g n s : s i g n s were the symbols n e c e s s a r y 
f o r complex thought p r o c e s s e s . I t would appear t h e r e f o r e t h a t s i g n 
language functioned f o r the deaf a d o l e s c e n t s as othe r v e r b a l languages 
f u n c t i o n f o r t h e i r h e a r i n g speakers, a c o n c l u s i o n which p r o v i d e s support 
f o r Cohen's (1977,p.42) s p e c u l a t i o n t h a t the deaf could c o n c e i v a b l y be 
"using a second-order imagery based on t h e i r manual s i g n language". One 
should perhaps a l s o b r i e f l y mention those few deaf i n d i v i d u a l s who were 
a l s o able to use v e r b a l language, and who, i t would appear, were a b l e to 
th i n k i n both s i g n s and words. 
In sura the p i c t u r e t h a t has emerged i s of a group of deaf a d o l e s c e n t s 
who were a l l , without exception, f l u e n t u s e r s of s i g n language, and 
consequently a b l e to t h i n k i n s i g n s , w i t h a few i n d i v i d u a l s i n the group 
a l s o a b l e to th i n k v e r b a l l y . The m a j o r i t y of them c l e a r l y r e l i e d on s i g n 
language to pro c e s s and communicate t h e i r thoughts and i d e a s i n p r e f e r e n c e 
to the language o f classroom i n s t r u c t i o n , i . e . E n g l i s h : s i g n language 
seemed to be t h e i r 'true' language ( F u r t h , 1966a). There appeared to be 
no s u p p o r t i v e evidence f o r the f e a r v o i c e d by D a l z i e l (1976,p.8) t h a t a 
"manual mode of i n t e r n a l language would prove to be a cumbersome t o o l and 
one t h a t should not r e a d i l y be handed over to a l l deaf c h i l d r e n " . One 
would c l e a r l y not conclude on the b a s i s of the pre s e n t f i n d i n g s t h a t a l l 
deaf c h i l d r e n should be taught s i g n language, and y e t f o r those i n d i v i d u a l s 
who w i l l never succeed i n using v e r b a l language adequately, t h e r e i s no 
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evidence f o r suggesting t h a t s i g n language i s more cumbersome a t o o l than 
any other language. I n the United S t a t e s , i t has been reported by Quigley 
(1972), over 50 percent of the 'preparation programs' f o r t e a c h e r s of 
the deaf o f f e r t r a i n i n g i n manual communication, w h i l s t i n t h i s country 
no such p r o v i s i o n i s made. I f one assumes q u i t e reasonably t h a t the 
N.C.S.D. i s not alone regarding the usage o f s i g n language, then i t would 
seem a p p r o p r i a t e to suggest t h a t a t l e a s t some of the c e n t r e s r e s p o n s i b l e 
f o r t r a i n i n g f u t u r e t e a c h e r s of the deaf provide some i n i t i a l t r a i n i n g i n 
s i g n language. Ne i t h e r should deaf a d u l t s with f l u e n t s i g n language be 
a u t o m a t i c a l l y b a r r e d from t e a c h i n g i n a deaf school on the b a s i s o f t h e i r 
l a c k of a b i l i t y to tea c h speech alone ( c f . B r i t i s h A s s o c i a t i o n of Teachers 
of the Deaf, November 1973). 
8.5 Fu t u r e r e s e a r c h . 
I t i s obvious from the pr e s e n t study t h a t the t a s k of l e a r n i n g any 
v e r b a l language such as E n g l i s h without f u n c t i o n a l h e a r i n g i s ve r y 
d i f f i c u l t - the "great blooming, buzzing confusion" (James, 1890, Vol. I , 
p.488) experienced by the normally h e a r i n g i n f a n t i s y e t more co n f u s i n g 
f o r the c h i l d who i s p r e l i n g u a l l y deaf. Many of the d i v e r s e and complicated 
problems a s s o c i a t e d with deafness do i n f a c t stem from language and communication 
d i f f i c u l t i e s . A study of the ki n d undertaken here, which of n e c e s s i t y must 
be f a i r l y r e s t r i c t e d , may seem to r a i s e more que s t i o n s than can be 
answered a t the p r e s e n t time. I t would however appear t h a t s t u d i e s such 
as the p r e s e n t one are a n e c e s s a r y c o n t r i b u t i o n to the i d e n t i f i c a t i o n of 
problems and que s t i o n s which u r g e n t l y need to be t a c k l e d . The p a s t 50 y e a r s 
of r e s e a r c h has been c h a r a c t e r i s e d by c l a i m s and a c c u s a t i o n s which have 
l a r g e l y been based on s u b j e c t i v e i n t e r p r e t a t i o n of i n d i v i d u a l e x p e r i e n c e s . 
Unquestionably what i s needed, i n order t h a t progress may be made, a r e 
d e t a i l e d o b j e c t i v e s t u d i e s on which t h e o r e t i c a l models can be b u i l t and 
t e s t e d . 
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In f u t u r e more 'experts' such as p s y c h o l o g i s t s and l i n g u i s t s should 
p a r t i c i p a t e i n classroom e x p e r i e n c e s before embarking on t h e i r own r e s e a r c h 
s t u d i e s . One idea t h a t emerges from the p r e s e n t study i s t h a t i t would 
be both i n t e r e s t i n g and i n f o r m a t i v e to study i n depth those i n d i v i d u a l s 
who are a c h i e v i n g e i t h e r more or l e s s than one would expect i n the l i g h t 
o f knowledge about t h e i r degree/and type,of deafness, t h e i r i n t e l l e c t u a l 
a b i l i t y and t h e i r g e n e r a l background. I n t h i s way' i t might prove p o s s i b l e 
to understand what f a c t o r s determine s u c c e s s or f a i l u r e i n academic 
achievement. A p s y c h o l o g i s t who i s i n c l o s e c o n t a c t w i t h the deaf community 
i n which he or she i s i n t e r e s t e d , and aware o f the g r e a t i n d i v i d u a l 
v a r i a t i o n w i t h i n a s i n g l e deaf p o p u lation, i s c l e a r l y b e t t e r p l a c e d to 
o f f e r p r a c t i c a l suggestions concerning classroom management. Teachers and 
p s y c h o l o g i s t s cooperating c l o s e l y should succeed i n producing w e l l - a d j u s t e d 
non-hearing c h i l d r e n who are a b l e to manage the l i m i t a t i o n s of t h e i r 
a u d i t o r y handicap. Simply i g n o r i n g the e x t e n t and e f f e c t s of the handicap 
r e s u l t s i n the production o f a 'poor i m i t a t i o n ' of a h e a r i n g c h i l d who 
f a i l s f o r t h a t very reason to ac h i e v e h i s f u l l p o t e n t i a l . 
I n c o n c l u s i o n , any shortcomings of the p r e s e n t r e s e a r c h may l a r g e l y 
be a t t r i b u t e d to the chosen p a r t i c i p a n t - o b s e r v e r approach, but the 
a s s o c i a t e d advantages undeniably f a r outweigh the disadvantages, i n 
p a r t i c u l a r the p o s s i b l e danger, during one's i n i t i a l c o n t a c t , of submersion 
i n the c o m p l e x i t i e s of the f i e l d s i t u a t i o n . The p r e s e n t study has attempted 
to e s t a b l i s h c e r t a i n b a s i c p r i n c i p l e s r e garding r e s e a r c h methodology i n 
the f i e l d of handicap, i n p a r t i c u l a r the handicap of p r e l i n g u a l deafness. 
S i n c e the v a l i d i t y of the approach i s i n t i m a t e l y connected w i t h the v a l i d i t y 
o f the f i n d i n g s , i t i s to be hoped t h a t f u r t h e r work, based on the same 
p r i n c i p l e s , w i l l be undertaken to e s t a b l i s h the extent to which the p r e s e n t 
f i n d i n g s can be r e p l i c a t e d i n other p r e l i n g u a l l y deaf p o p u l a t i o n s . 
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Appendix A : Manual A l p h a b e t s 
* i 




The one-handed manual a l p h a b e t t h a t i s used i n t h e U n i t e d S t a t e s , 
and w h i c h was i n t r o d u c e d e x p e r i m e n t a l l y i n t o t h e N.C.S.D. between 
1973 and 1976. 
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Appendix B : An example of a p u r e - t o n e audiogram 
Frequency i n Hz 







tJ 4 0 
50 
v 0) 




• R i g h t e a r 100 
* L e f t e a r 110 
1 2 0 
W i t h a h e a r i n g l o s s such as i s shown i n t h e audiogram above, 
the i n d i v i d u a l would be aware of speech sounds, and would hear 
th e low f r e q u e n c y components of speech a t a p p r o x i m a t e l y normal 
l e v e l s , y e t would be unable t o i n t e r p r e t t h e speech 
because m a i n l y vowe1 sounds would be h e a r d , b u t o n l y a few 
consonant sounds. T h i s i s an example of h i g h - f r e q u e n c y d e a f n e s s . 
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Appendix C 
A d e s c r i p t i v e a n a l y s i s of the a r t i c u l a t i o n of the 16 l e t t e r s used i n Experiment 1 
O'Connor (1973) provided the l i n g u i s t i c b a s i s to the a r t i c u l a t o r y phonetics necessary for 
the production of the two tab l e s below (Tables C - l and C-2). 
Table C-l The a r t i c u l a t o r y features possessed i n common between the l e t t e r - p a i r s from L i s t A. 
e i d i : ef dzei k e i es t i : 
e l I 
*High a r t i c u l a t o r y s i m i l a r i t y 
d i : — I dt, f s , fx, sx. 
ef - - I 
d z e i b VP - I 
k e i b M V b I 
es - V aVM* P V I 
t i : - bMP* V p VM VP I 
eks _ MP aVM* P V aVc* MV 
eks 
Key: 
I = I d e n t i t y 
Vowel sounds: 
a = i d e n t i c a l vowel beginning 
b = i d e n t i c a l vowel ending 
Consonant sounds: 
c = i d e n t i c a l consonant 
V «= same voicing 
P = same place of a r t i c u l a t i o i 
M = same mode of a r t i c u l a t i o n 
Table C-2 The a r t i c u l a t o r y features possessed i n common between the l e t t e r p a i r s from L i s t B. 
em en k j u : v i : d * b l j u : wai 
b i : 
e i t / 
em 
en 
k j u : 
v i : 
d f b l j u : 
wai 




V P aMV* 
H V -
bVP* - VP 
•High a r t i c u l a t o r y s i m i l a r i t y : 
bv, mn. Key as above. 
V - I 
- b - I 
- - P - I 
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Appendix D 
A d e s c r i p t i v e a n a l y s i s o f t h e shape a t t r i b u t e s o f t h e 16 a l p h a b e t l e t t e r s 
used i n Ex p e r i m e n t 1. 
The d e s c r i p t i v e code used: 
a) L i n e a r i t y - v e r t i c a l 
h o r i z o n t a l 
b) A n g u l a r i t y 















F e a t u r e p o s i t i o n s : 
__•*! S i 
1' ! 
J _ j J -
Code used f o r f e a t u r e p o s i t i o n s : 
l-> 2 = f e a t u r e 2 o c c u r s t o t h e r i g h t o f f e a t u r e 1 
( i . e . L_ ) 
l£- 2 - f e a t u r e 2 o c c u r s t o t h e l e f t o f f e a t u r e 1 
! i . e . J ) 
1 ^ 2 = f e a t u r e 2 o c c u r s above f e a t u r e 1 ( i . e . ~T ) 
14^2 = f e a t u r e 2 o c c u r s below f e a t u r e 1 ( i . e . JL ) 
1;2 = f e a t u r e s 1 and 2 a r e superimposed one upon 
t h e o t h e r ( i . e . -V- ) . 
The d e s c r i p t i v e shape a n a l y s i s o f each o f t h e l e t t e r s i n L i s t s A and B. 
L e t t e r - l i s t A L e t t e r - l i s t B: 
a I 1 1 b i i v - > 6 1 1 
d 5 i i _ > ! i v h i i v - ^ I 1 1 
f l i V : 2 ^ r 8* m l i i - > I 1 1 - * 
j 1 V t 9 1 n I 1 1 - * 1 U 
k 1 i v 3 1 1 I 4 l j- q 1 V 3 i i i " 
s 6 1 1 v 4 ^ 
t l i v ; 2 l i ^ 7 i i w 
X • l 1 1 , 4 1 1 y 4 i i - > 3 V ^ 7 1 1 1 
, i 1 
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The two matrices below (Tables D-l and D-2) show the degree of v i s u a l s i m i l a r i t y between the 
po s s i b l e p a i r i n g of the l e t t e r s used i n Experiment 1. The s i m i l a r i t y c o e f f i c i e n t s are based 
on the number of shape a t t r i b u t e s possessed i n common, t h e i r r e l a t i v e p o s i t i o n s , and membership 
of the three main categories of feat u r e s , i . e . l i n e a r i t y , a n g ularity and curvature. 
Table D-l V i s u a l s i m i l a r i t y c o e f f i c i e n t s for a l l the l e t t e r - p a i r s from L i s t A. 
a d f j k s t 
a 
d .75* _ 
*High v i s u a l s i m i l a r i t y 
^ . 6 : tk, ad, t f , kx. 
f .2 .4 -
j .3 .3 .17 -
k .2 .4 .33 .17 -
s .5 .3 •2 .1 .2 
t .4 .4 .75* .33 .67* .2 
X .25 .2 .2 0 .8* .25 .2 
Table D-2 ' V i s u a l s i m i l a r i t y c o e f f i c i e n t s for a l l the l e t t e r - p a i r s from L i s t B. 
b h m n q v w y 
b - *High v i s u a l s i m i l a r i t y 
^ . 6 : vy, wv, bh, hm, mn, hn. 
h .7* 
m .36 .75* -
n .5 .83* .75* -
q .5 .33 .13 .17 -
V .25 .2 .29 .4 .4 -
w .17 .14 .44 .29 .22 .67* 





C > P o M •H <U 
(/I .c > 1 3 £7 "M v Q 
C 




0 i - t 
1 « 3 u O 
a •H 
+ J 4 J •n c U 0) < »H < 
4) iH 10 D> 4J 3 w G U) a > 
-H •H •H W 3 > 
01 
t n n 
c B 
•H O E 





* 5 n 
o 
CD V 
- I H 3 
U i> .C C 
a oi t n ci 
a; s fr< 
0) o c 
" B. 
U O I I 
• <H TJ 



















o ^ ( N ^ c o l / 1 ' ? l ^ ) ^ o t N C N O l O ^ I l C N ^ ( N O o ^ • ^ ( ^ l O ' ^ o ^ I N l r t O n H l n o o ^ ^ o ^ ' * l 
^ ) ^ ^ o a ) O C O ( ^ m u ^ u ) ^ r ^ l / l ^ c o v O l n T r ^ ) ^ ^ o v a ) < N l n n n ^ ( N n ^ < c o ^ ? c ^ ^ l n 
f i O O ( N r " l w o g ^ r n o J H ( N n u T r ' i O C D ( N r i k f i ( N ^ , v O 
C O C T l C J ^ C O C O C O C O c A C A C ^ C ^ C ^ C ^ O C I\CnC ^ C ^ 
n ci ct n i i o ro n 
v m ro v T ^ j -
M n c i 
O H r ^ o o o N l / 1 ^ n u n c ( ^ ^ l ) O ^ T " S ' 0 ^ c o m r t ^ ( ^ ^ o ^ " l / l l / l C ^ n O ( ^ l . ' ) O f , J ^ 
( ^ l n ^ ^ a ^ ( ^ o ^ ^ ^ ^ c o c o l n < ^ > y ) O l ^ 3 a l ^ ^ t n o ^ ^ a ) 0 « r t l O ^ ^ D l n o D o ^ c > f s l / l 
^ 1 1 I I I I I I I * 
^ i j i o H o CD CD n ^ m O ^ M J v o i n i n n H r t i n n i D M i i n i f t C D C ^ u j w o i n n f O ^ O 
^ r t ^ l n ^ O l n l D ( ^ u l m n o ^ ^ D c o ^ v c o ^ ) t J > l n r t ^ ^ ) r ^ T ] • f ^ o c ^ • H C O o U ) l n ^ i ) o o ^ 
„ „ 
m 





4 J C a 01 3 u o 0) a 
•D > o 0 01 H E w & 
n 
a o O o o 
I N O cn 
*"* T i 
A o O CO *H 
i n T 
- 366 -
«-<.-€mcN«-«r"-o>cNOcN 
» H O f r i O " 7 O l £ i r o ^ C D l s « 0 l C f i ' 3 ' < J ( N ^ l / l T H i n ( N O C D l A 
Q ) C O h C 0 0 0 C 0 C 0 C D C D r - © 0 0 r a C D C D O ^ 0 0 C D < ^ C 0 ( n a ) C D ( D 
I I I I I I I I I 
~ c n n ^ ^ t r t f o > \ o » - t f f i a j o o ' - < y ) ( ^ t D i n n v o y ) « H i O H a ) 
o O H ( M N r i ( n ' j i n i n i / i i i ) * o » i ) a ) c D o o o r t O J N n ^ 
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Appendix F 
Mean c o r r e c t response l a t e n c i e s (msec) f o r shape-matching t a s k ( E x p e r i m e n t 2 ) : 
Type o f l e t t e r - Same shape and Same shape, d i f f e r e n t 
p a i r : s i z e : s i z e : 
A I Group 1 SI 452 482 
2 358 422 
3 404 425 
4 437 468 
5 402 471 
6 530 585 
7 439 501 
8 412 499 
9 416 430 
10 467 519 
11 414 454 
12 477 489 
A I Group 2 Si 469 507 
2 410 523 
3 410 484 
4 4 62 497 
5 519 538 
6 488 556 
7 416 444 
8 467 519 
9 42 4 469 
10 373 385 
11 449 516 
12 456 486 
A I Group 3 Si 432 470 
2 432 463 
3 408 453 
4 454 486 
5 423 '179 
6 408 436 
7 416 502" 
8 416 458 
9 411 505 
10 450 506 
11 428 472 
12 532 569 
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Mean c o r r e c t response l a t e n c i e s (msec) f o r name-matching t a s k ( E x p e r i m e n t 2 ) : 
Type o f l e t t e r -
p a i r : 
Same name, 
shape & s i z e : 
Same name & Same name, 
s h a p e , d i f f e r e n t d i f f e r e n t shape 
s i z e : and s i z e : 

















































































































































Mean d i f f e r e n c e s c o r e s (msec) between speed o f name-matching d i f f e r e n t t y p e s 
o f l e t t e r - p a i r d i f f e r i n g i n t h e i r degree o f v i s u a l s i m i l a r i t y ( E x p e r i m e n t 2 ) : 
Type o f l e t t e r - L e t t e r s w i t h same name L e t t e r s w i t h same name 
p a i r : b u t d i f f e r e n t shape and shape d i f f e r e n t 
and s i z e - l e t t e r s s i z e - l e t t e r s w i t h same 
w i t h same name,shape name,shape and s i z e , 
and s i z e . 
A I Group 1 SI 170 34 
2 113 25 
3 13 3 27 
A 154 18 
5 163 36 
6 131 -3 
7 297 87 
8 180 -14 
9 137 20 
10 83 49 
11 136 13 
12 323 37 
A I Group 2 SI 192 40 
2 91 55 
3 144 79 
4 150 29 
5 221 70 
6 294 54 
7 138 46 
8 166 45 
9 152 20 
10 108 6 
11 176 55 
12 140 21 
A I Group 3 SI 152 52 
2 173 58 
3 193 92 
1 168 51 
5 32 4 7 
6 124~ " 33 
7 164 46 
8 120 4 5 
9 166 24 
10 357 -7 
11 166 47 
12 122 87 
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Mean d i f f e r e n c e s c o r e s (msec) between speed o f name- and shape-matching 
i d e n t i c a l l e t t e r - p a i r s ( E x p e r i m e n t 2 ) . 
L e t t e r s w i t h same name shape and s i z e L e t t e r s w i t h t h e same name and 
shape b u t d i f f e r i n g i n s i z e . 
A I Group 1 2 3 A I Group 1 2 3 
91 19 -18 95 21 - 4 
39 88 -23 0 30 4 
-31 -17 -21 -25 -12 26 
38 -18 29 25 -24 48 
31 40 -20 - 2 91 -29 
109 23 -59 59 9 -54 
69 12 - 1 94 30 -41 
49 4 5 -17 6 38 -14 
76 14 23 82 M l -17 
119 6 85 116 0 22 
57 -19 -27 30 -31 -24 
52 7 6 70 - 2 56 
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Appendix G 
Mean c o r r e c t response l a t e n c i e s (msec) f o r t h e name-matching t a s k w i t h a 
2-second i n t e r v a l between p r e s e n t a t i o n o f and (Experiment 3 ) . 
_ , ^, Same-name, Same name and Same name, Type o f l e t t e r -. _ shape and shape, d i f f e r e n t shape 
p a i r " s i z e . d i f f e r e n t s i z e , and s i z e . 
A I Group 1 Si 270 302 359 
2 213 254 285 
3 220 219 217 
4 287 282 347 
5 248 269 299 
6 319 360 374 
7 298 331 365 
8 293 299 334 
9 264 288 315 
10 286 301 339 
11 407 481 483 
12 332 383 391 
A I Group 3 SI 357 321 ' 434 
2 303 304 317 
3 225 248 265 
4 268 295 377 
5 277 288 320 
6 286 276 334 
7 225 245 276 
8 300 320 330 
9 284 274 319 
10 326 331 379 
11 276 295 322 
12 244 265 304 
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Mean d i f f e r e n c e s c o r e s (msec) between speed o f name-matching d i f f e r e n t 
t y p e s o f l e t t e r - p a i r d i f f e r i n g i n t h e i r degree o f v i s u a l s i m i l a r i t y 
( E xperiment .3). 
L e t t e r - p a i r s w i t h same 
name, b u t d i f f e r e n t 
shape and s i z e - l e t t e r -
p a i r s w i t h same name, 
shape and s i z e . 
L e t t e r - p a i r s w i t l i same 
name and shape, d i f f e r e n t 
s i z e - l e t t e r - p a i r s w i t h 
same name, shape and 
s i z e . 
A I Group 1 SI 89 32 
2 72 41 
3 - 3 - 1 
4 60 ; - 5 
5 51 21 
6 55 41 
7 67 33 
8 41 6 
9 51 24 
10 53 15 
11 76 74 
12 59 ' 51 
A I Group 3 SI 77 -36 
2 14 1 
3 i n 23 
4 109 27 
5 43 11 
6 48 ' -10 
7 51 20 
8 30 20 
9 35 • -10 
10 53 5 
11 46 19 
12 60 21 
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Appendix II 
Mean c o r r e c t response l a t e n c i e s (msec) f o r t h e name-matching responses i n 
an e x p e r i m e n t i n w h i c h v i s u a l and a r t i c u l a t o r y c o n f u s a b i l i t y o f l e t t e r -
p a i r s was m a n i p u l a t e d ( E x p e r i m e n t 4 ) . 
Response c a t e g o r i e s ; ' Saiuc nai.ia' ' D i f f e r e n t naiie' 
V i s u a l l y A r t x c u l a t o r y ,„. ^. ^. , , , D i s t i n c t i v e c o n f u s a b l e c o n f u s a b l e 
A I Group 1 SI 231 436 401 324 
2 255 321 311 257 
3 336 602 505 504 
4 374 515 441 430 
5 395 529 510 473 
6 312 422 434 374 
7 320 584 622 505 
8 341 488 389 389 
9 373 434 513 113 
10 309 451 413 350 
11 398 551 534 485 
12 348 553 455 399 
A I Group 3 S I 280 457 365 367 
2 301 567 523 492 
3 290 445 355 330 
4 371 584 526 478 
5 384 544 489 468 
6 275 590 468 441 
7 248 335 298 303 
8 411 522 454 460 
9 286 392 3 55 3 56 
10 239 343 299 298 
11 279 409 335 348 
12 359 525 439 446 
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Mean d i f f e r e n c e s c o r e s (msec) f o r speed o f name-matching v i s u a l l y 
c o n f u s a b l e and a r t i c u l a t o r y c o n f u s a b l e l e t t e r - p a i r s ( K x p e r i m e n t 4 ) . 
V i s u a l l y c o n f u s a b l e l e t t e r -
p a i r s - ' d i s t i n c t i v e ' 
l e t t e r - p a i r s 
A r t i c u l a t o r y c o n f u s a b l e 
l e t t e r - p a i r s - ' d i s t i n c t i v e ' 
l e t t e r - p a i r s 
A I Group 1 SI 112 77 
2 64 54 
3 98 1 
4 85 11 
5 56 37 
6 48 60 
7 79 117 
8 99 0 
9 21 100 
10 101 63 
11 66 49 
12 151 56 
SI 90 - 2 
2 75 31 
3 115 " 25 
-1 106 48 
5 76 21 
6 119 27 
7 32 - 5 
8 62 - 6 
9 3 6 - 1 
10 45 1 
11 61 -13 
12 79 - 7 
- 3 7 5 -
Appendix I 
The " l a n g u a g e - a s - f i x e d - e f f e c t f a l l a c y " : a c o n t r o v e r s i a l i s s u e . 
Coleman (1961) p u b l i s h e d a m e t h o d o l o g i c a l paper c r i t i c i s i n g some 
o f t h e p r o c e d u r e s adopted by p s y c h o l o g i s t s t o a n a l y s e t h e i r d a t a from 
language samples. He w r o t e : " I t has n o t been customary t o p e r f o r m 
s i g n i f i c a n c e t e s t s t h a t p e r m i t g e n e r a l i s a t i o n beyond t h e s e s p e c i f i c 
m a t e r i a l s " ( p . 2 1 9 ) . These c r i t i c i s m s p u t f o r w a r d by Coleman were n o t 
i m m e d i a t e l y t a k e n up u n t i l C l a r k (1973) w r o t e a c r i t i q u e o f t h e s t a t i s t i c s 
used i n language r e s e a r c h i n p s y c h o l o g y . C l a r k argued t h a t t h e c o n c l u s i o n s 
drawn from s t u d i e s i n v e r b a l l a n g u a g e , memory and p s y c h o l i n g u i s t i c s were 
open t o s e r i o u s d o u b t s because r e s e a r c h e r s had g e n e r a l i s e d beyond t h e 
s p e c i f i c samples o f language m a t e r i a l s used i n t h e e x p e r i m e n t - t h e 
' l a n g u a g e - a s - f i x e d - e f f e c t f a l l a c y ' . He suggested t h a t e x p e r i m e n t e r s 
s h o u l d t r e a t b o t h s u b j e c t s and language i t e m s as random e f f e c t s > C l a r k 
w r o t e : 
When s h o u l d t h e i n v e s t i g a t o r t r e a t language as a random e f f e c t ? 
The answer i s , whenever t h e language s t i m u l i used do n o t ' d e p l e t e 
t h e p o p u l a t i o n from w h i c h t h e y were drawn. Mote t h a t t h e answer 
i s n o t , whenever t h e language s t i m u l i used were chosen a t random 
f r o m t h i s p o p u l a t i o n . The l a t t e r r e q u i r e m e n t i s , i n a sense, 
secondary t o whether o r n o t language s h o u l d be t r e a t e d as a 
random e f f e c t . (p.333) 
I n s h o r t , t h i s p r e s c r i p t i v e paper t e l l s r e s e a r c h e r s how t o a n a l y s e t h e i r 
d a t a and has l e d t o c o n s i d e r a b l e c o n t r o v e r s i a l d i s c u s s i o n , much o f w h i c h 
has been f o c u s s e d on t h e above q u o t a t i o n . 
S u b s t a n t i a l c r i t i c i s m s o f C l a r k ' s (1973) paper have s u b s e q u e n t l y 
appeared (e.g. Cohen, 1976} Keppel, 1976} Wike and Church, 1976). I n 
t h e l i g h t o f t h e s e c r i t i c i s m s n e i t h e r q u a s i F r a t i o s n o r min F' were used 
i n t h e d a t a a n a l y s e s o f E x p e r i m e n t s 5, 6 and 7, a l l o f w h i c h employed 
l i n g u i s t i c s t i m u l i w h i c h d i d n o t d e p l e t e t h e p o p u l a t i o n o f i t e m s f r o m 
w h i c h t h e y were drawn. 
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I t i s c l e a r , d e s p i t e C l a r k ' s a t t e m p t t o t r e a t t h i s as a 
secondary i s s u e , t h a t i n o r d e r t h a t a random e f f e c t s model be 
a p p r o p r i a t e , a sample o f words and sample o f s u b j e c t s must be drawn a t 
random f r o m t h e r e s p e c t i v e p o p u l a t i o n s i n w h i c h one i s i n t e r e s t e d . W i t h 
r e g a r d t o t h e s e l e c t i o n o f s u b j e c t s f o r t h e t h r e e e x p e r i m e n t s i n q u e s t i o n , 
s u b j e c t s were randomly chosen f r o m t h e p o p u l a t i o n w h i c h i s d e f i n e d , f o r 
t h e purposes o f t h e p r e s e n t s t u d y , as a l l p r e l i n g u a l l y deaf p u p i l s i n 
t h e Upper School o f t h e N.C.S.D. Trea t m e n t o f s u b j e c t s as a random 
e f f e c t i s t h e r e f o r e c l e a r l y a p p r o p r i a t e . However, when one c o n s i d e r s t h e 
s e l e c t i o n o f words ( i n E x p e r i m e n t s 5 and 6) and sentences (Experiment 7)j 
i t i s e q u a l l y c l e a r t h a t t h e s e l i n g u i s t i c i t e m s were n o t randomly 
s e l e c t e d . F o r a l t h o u g h one may assume t h a t t h e w o r d - p a i r s s e l e c t e d were 
r e p r e s e n t a t i v e o f t h e w o r d - p a i r s o f t h e same t y p e t h a t were n o t i n c l u d e d , 
t h e r e i s no sense i n w h i c h t h e i t e m s were randomly s e l e c t e d f r o m t h e 
e n t i r e p o p u l a t i o n o f w o r d - p a i r s o f a p a r t i c u l a r t y p e . There can be 
no n o t i o n o f r a n d o m i s a t i o n i m p l i c i t i n t h e i n t u i t i v e , i n t e l l i g e n t -
m a n i p u l a t i o n o f l i n g u i s t i c v a r i a b l e s t h a t was c a r r i e d o u t . S i n c e t h i s 
was t h e case, o n l y a f i x e d e f f e c t s model i s a p p r o p r i a t e t o a n a l y s e t h e 
d a t a f r o m t h e s e t h r e e e x p e r i m e n t s . 
However, t h e i s s u e does i n f a c t e x t e n d beyond t h e s e p a r t i c u l a r 
i n s t a n c e s i n t h a t i t i s q u e s t i o n a b l e whether words can ever be s e l e c t e d 
t r u l y a t random f r o m t h e e n t i r e p o p u l a t i o n o f i t e m s c o n f o r m i n g t o t h e 
s p e c i f i e d c r i t e r i a ( e.g. K e p p e l , 1976). I t i s d i f f i c u l t t o e n v i s a g e how 
a r e s e a r c h e r c o u l d draw up a complete p o p u l a t i o n f r o m w h i c h t o s e l e c t 
a sample a t random, p a r t i c u l a r l y when l i n g u i s t i c v a r i a b l e s such as word 
l e n g t h and word f r e q u e n c y e t c . a r e u s u a l l y m a n i p u l a t e d w i t h i n t h e c a t e g o r y 
o f words t h a t t h e e x p e r i m e n t e r i s i n t e r e s t e d i n . Thus i n t h e case o f 
Experiments 5 and 6, t h e e x p e r i m e n t e r would be f a c e d w i t h t h e t a s k o f 
d r a w i n g up p o p u l a t i o n s o f a l l g r a p h e m i c a l l y s i m i l a r and a l l p h o n e m i c a l l y 
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s i m i l a r words, and a l l words w i t h s i m i l a r s i g n e q u i v a l e n t s and t h o s e w i t h 
no s i g n e q u i v a l e n t s t h a t a r e known by a l l t h e p u p i l s i n t h e Upper S c h o o l . 
I t i s n o t c l e a r w h e t h e r i t i s p o s s i b l e even g i v e n u n l i m i t e d t i m e , t o c a r r y 
such an e x e r c i s e . 
There are,however, f u r t h e r reasons why t h e use o f a random e f f e c t s 
model way be u n d e s i r a b l e . The use o f b o t h a random e f f e c t s model (Model I I ) 
o r a Hiixed model (Model I I I ) r e l i e s on t h e b a s i c assumption t h a t t h e 
main e f f e c t s and t h e i n t e r a c t i o n s a r e s t a t i s t i c a l l y i n d e p e n d e n t (see f o r 
example Dunn and C l a r k , 1974; Hays, 1963; K i r k , 1968). S i n c e t h i s b a s i c 
a ssumption i s n o t r e a d i l y t e s t a b l e , and s i n c e l i t t l e i s known about t h e 
consequences o f f a i l i n g t o meet t h e above a s s u m p t i o n , t h e s u g g e s t i o n made 
by Wike and Church t h a t i n v e s t i g a t o r s s h o u l d c o n t i n u e t o use f i x e d f a c t o r 
d e s i g n s "..'. about w h i c h more i s known" (p.254) m i g h t seem t o be sound 
a d v i c e . 
C l a r k h i m s e l f (1973, pp.351-2) makes c l e a r w h a t " p e n a l t i e s a r e 
i n v o l v e d when s a m p l i n g b i a s e s a r e p r e s e n t , and such p e n a l t i e s must 
s u r e l y a l s o a p p l y when one t r e a t s a non-random s e l e c t i o n o f l i n g u i s t i c 
i t e m s as i f t h e y were a random sample by a p p l y i n g a random e f f e c t s model. 
C l a r k p o i n t s o u t t h a t s a m p l i n g b i a s e s g e n e r a l l y : ( i ) " s p u r i o u s l y i n c r e a s e 
t h e d i f f e r e n c e s between t h e t r e a t m e n t s o f i n t e r e s t " , and ( i i ) " s p u r i o u s l y 
reduce t h e e r r o r t e r m f o r t h e t r e a t m e n t s e f f e c t " . The consequence o f 
such o c c u r r e n c e s w o u l d be t o e n l a r g e t h e t r e a t m e n t F - r a t i o and t h e r e b y 
i n c r e a s e t h e l i k e l i h o o d o f a Type I e r r o r , and y e t one o f C l a r k ' s p r i m e 
o b j e c t i v e s f o r s u g g e s t i n g t h e s t a t i s t i c a l p r o c e d u r e s was t o reduce t h e 
l i k e l i h o o d o f such e r r o r s . 
I t s h o u l d be q u i t e a p p a r e n t by now t h a t t h e i s s u e o r i g i n a l l y r a i s e d 
by Coleman (1961) c o n t i n u e s t o be a v e r y c o n t r o v e r s i a l s u b j e c t as i s 
r e f l e c t e d i n c u r r e n t volumes o f c e r t a i n j o u r n a l s . A paper r e c e n t l y 
s u b m i t t e d t o ' M e u r o p s y c h o l o g i c a ' was r e j e c t e d on t h e grounds t h a t t h e use 
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o f min F 1 was s t a t i s t i c a l l y i n a p p r o p r i a t e , w i t h t h e comment t h a t "random 
means random'. Meanwhile o t h e r j o u r n a l s c o n t i n u e t o p u b l i s h b o t h 
p a p ars where C l a r k ' s p r o p o s a l s a r e f o l l o w e d (e.g. Baker, 1978; C o r b e t t 
and Dasher, 1978; Spoehr, 1978), and t h o s e where h i s p r o p o s a l s a r e n o t 
f o l l o w e d (e.g. Friedman, 1978; Humphreys, 1978; K i e r a s , 1978, 1978, p.18; 
McFarland, Duncan and K e l l a s , 1978, p.256; S t e i n , 1978). There i s however 
one d i s t u r b i n g f e a t u r e a p p a r e n t i n some o f t h e s t u d i e s i n w h i c h min F' 
i s c a l c u l a t e d and t h a t i s when r.un F ' i s f o u n d n o t t o be s i g n i f i c a n t a t 
t h e .05 l e v e l w h i l s t F^ and F^ a r e , t h e c o n s e r v a t i s m o f t h e t e s t i s 
drawn upon t o j u s t i f y t h e subsequent r e j e c t i o n o f t h e n u l l h y p o t h e s i s 
(e.g.- G e l l a t l y and Gregg, 1977, p .514). To pay mere l i p - s e r v i c e t o C l a r k ' s 
p r o p o s a l s would seem t o c l e a r l y i n d i c a t e a f a i l u r e t o a p p r e c i a t e t h e 
b a s i s o f what C l a r k was a d v o c a t i n g . 
I n a p p l y i n g a f i x e d e f f e c t s model i n E x p e r i m e n t s 5 - 7 i n c l u s i v e , 
t h e a u t h o r i s aware o f t h e consequent l a c k o f s t a t i s t i c a l g e n e r a l i s a b i l i t y . 
There i s however, no o b v i o u s reason t o b e l i e v e t h a t t h e p a r t i c u l a r 
s e l e c t i o n o f i t e m s i n each o f t h e s t i m u l u s c a t e g o r i e s was i n any way 
p e c u l i a r , and t h a t t h e r e s u l t s a r e n o t c o n s e q u e n t l y r e p l i c a b l e . Both 
Keppel (1976) and Wike and Church (1976) a d v o c a t e t h a t r e s e a r c h e r s seek 
n o n - s t a t i s t i c a l g e n e r a l i t y and make use o f s c i e n t i f i c i n f e r e n c e , by means 
i 
o f r e p l i c a t i o n , r a t h e r t h a n r e l y s o l e l y , as i s common p r a c t i c e , on 
s t a t i s t i c a l g e n e r a l i t y . Wike and Church go on t o p o i n t o u t t h a t t h e 
f i n d i n g s o f any s i n g l e e x p e r i m e n t t h a t a r e g e n e r a l i s e d on t h e b a s i s o f 
s t a t i s t i c a l a n a l y s e s must always be r e g a r d e d as t e n t a t i v e . ( S u r e l y t h i s 
c r i t i c i s m a p p l i e s t o t h e m a j o r i t y o f a l l p u b l i s h e d r e s e a r c h papers.) They 
go on t o s t a t e t h a t an e x p e r i m e n t e r s h o u l d u t i l i s e "... t h e c u m u l a t i v e 
Knowledge o f h i s f i e l d and h i s i n t u i t i o n . G e n e r a l i t y i s n o t o b t a i n e d 
simply by s e l e c t i n g p l e v e l s randomly" ( p . 2 5 3 ) . I t was not p o s s i b l e , due 
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t o t i m e c o n s t r a i n t s , n o r v/as i t deemed d e s i r a b l e t o r e p l i c a t e ( t h e r e b y 
t r a d i n g b r e a d t h o f t h e s t u d y a g a i n s t d e p t h ) t h e t h r e e e x p e r i m e n t s o f 
t h e p r e s e n t s t u d y t h a t a r e i n q u e s t i o n . S i n c e a l l t h r e e e x p e r i m e n t s 
were c a r r i e d o u t i n t h e c o n t e x t o f a w i d e r i n v e s t i g a t i o n d e s i g n e d t o 
examine t h e use o f a r t i c u l a t o r y , v i s u a l and k i n a e s t h e t i c c o d i n g and u s i n g 
a range o f d i f f e r i n g c o g n i t i v e t a s k s ( c o n v e r g i n g o p e r a t i o n s ) , s c i e n t i f i c 
g e n e r a l i t y may be drawn upon. 
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Appendix J 
Raw d a t a f r o m E x p e r i m e n t 5. 
Mean response l a t e n c i e s f o r each s u b j e c t and each word-word s t i m u l u s 
c a t e g o r y . 
G r a p h e m i c a l l y 
s i m i l a r W-W 
p a i r s 
P h o n e n i c a l l y 
s i m i l a r W-W 
p a i r s 
C o n t r o l W-W 
p a i r s 
Deaf 
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Appendix K 
Raw d a t a from E x p e r i m e n t 6. 
Mean response l a t e n c i e s f o r each s u b j e c t and each word-word s t i m u l u s 
c a t e g o r y . 
W-W p a i r s w i t h 
s i m i l a r s i g n 
e q u i v a l e n t s 
W-W p a i r s w i t h 
no s i g n 
e q u i v a l e n t s 
W-W p a i r s w i t h 
n o n - s i m i l a r s i g n 
e q u i v a l e n t s 
° 6f^ _ Si 675 583 610 S u b j e c t s 2 8 ? 6 7 g 5 
3 636 669 618 
4 821 897 848 
5 829 1045 859 
6 873 1039 899 
7 741 848 752 
8 684 773 700 
9 636 708 640 
10 637 651 653 
11 785 804 867 
12 632 738 609 
13 718 808 790 
14 750 762 747 
15 545 684 547 
16 862 944 863 
17 635 736 660 
18 901 1008 892 
19 721 744 712 
20 886 968 868 
21 761 795 780 
22 629 670 648 
23 619 596 624 
24 739 819 750 
25 719 799 739 
26 724 799 737 
H e a r i n g ^ ? 3 g ? g 5 " ? 1 8 
s u b j e c t s 2 7 n ? 5 6 7 2 3 
3 775 823 728 
4 799 829 775 
5 930 960 844 
6 684 683 674 
7 661 647 648 
8 583 620 612 
9 658 683 664 
10 813 832 804 
11 694 671 676 
12 596 593 567 
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Appendix L 
Raw data from Experiment 7. 
RECOGNITION GROUP RECALL GROUP 
Language form: SF. DE SL Total SE DE SL Total 
Subjects 1 6 3 7 16 2 5 5 12 
2 7 7 S 22 3 2 5 10 
3 7 5 6 18 4 5 6 15 
4 5 7 IB 20 7 2 © 17 5 4 7 [3 19 6 3 5 14 
6 11 5 IB 21 2 3 4 9 7 6 6 Q 20 1 1 4 6 8 5 6 7 18 1 4 9' 
9 5 7 S 20 5 2 7 14 
10 5 6 6 17 4 2 3 9 
11 5 6 IE 19 1 1 5 7 
12 6 (S 0 22 4 6 4 14 13 7 7 7 21 0 3 5 8 
14 1 7 13 23 i 6 6 22 15 5 6 e 19 2 4 5 11 
16 6 4 i 18 -» .J 3" 1 14 17 5 7 6 18 0 3 4 7 
18 7 (3 7 22 0 1 5 6 19 7 6 6 19 0 3 7 10 
20 6 6 6 18 0 3 5 8 
21 © 7 7 22 1 2 7 10 22 5 5 © 18 7 2 5 14 23 7 4 7 18 2 4 4 10 
24 7 4 6 17 0 3 6 9 
Note: Max. score = [8] 
Orthogonal comparisons: ( i ) SL v SE and DE 
( i i ) SE v DE 
Recognition group: SS comparison ( i ) = 3,497.74 
SS comparison ( i i ) = 24.28 
Recall group: SS comparison ( i ) = 7,424.41 
SS comparison ( i i ) = 211.43 
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The spelling mistakes made by the 24 deaf children i n the Recall group 
of Experiment 7. 

















f i r e n d * (friend) 
v i s i e ( v i s i t ) 





55 fid-op (fed-up) 
wint (want) 
l i t t e r ( l i t t l e ) 
werk (went) 






f i r d n (friend) 
penak (park) 
b i r t h e r (birthday) 
bohther (brother) 
ship (chips) 
l i v n ( l i v e ) 








56 chile (child) 





br i t h a r (brother) 
leve (live) 
day (boy) 




f r t h e r (father) 
57 rainning (raining) 
58 pair (paid) 
favooratie (favourite) 





f r e i n d * (friend) 
59 yestrday (yesterday) 
f l i m * (film) 
510 went (wear) 




512 borther* (brother) 
aboard*(abroad) 
do (so)^ " 
513 somethin (sometimes) 




Si 5 arraived (arrived) 
wacthed* (watched) 








l e t t e ( l i t t l e ) 
517 favoite (favourite) 
monters* (monster) 
v i s i o t ( v i s i t ) 
over (oven) 
l i b i r a y ( l i b r a r y ) 
brothre* (brother) 
518 lessen (lesson) 
pot (got) 
broard (abroad) 
519 watter (water) 
520 monter (monster) 
l i b a r y ( l i b r a r y ) 
brithday* (birthday) 





l i b r a r t ( l i b r a r y ) 
must (much) 
br i t h a r (brother) 
few-up (fed-up) 
522 uncel* (uncle) 
something (sometimes) 
enoyant (enjoyed) 
l i b r a y ( l i b r a r y ) 
f l i m * (film) 
f r i n d (friend) 
523 l i r b r a y * ( l i b r a r y ) 
birthay (birthday) 
englot (enjoy) 








S2'l was* (saw) 
l a t s * (last) 
monther (monster) 
fi r e n d * (friend) 








Raw data ffpro Experiment 8: 
Comprehension scores of the deaf subjects (matched pairs) 
Group DF (read both 
i n SE) 
stories Group Dg (read both 
i n SL) 
stories 
Story A Story B Total Story A Story B Total 
Si & 8 17 SI m m 
2 8 8 16 2 § (3 01 
3 8 8 16 3 8 7 15 
4 6 4 10 4 6 7 13 
5 8 7 15 5 (2) m 
6 8 (D 17 6 ® 7 16 
7 8 8 16 7 8 6 14 
8 7 8 15 8 8 8 16 
9 8 3 16 9 H m Mi 
10 8 5 13 10 7 7 14 
11 7 8 15 11 8 8 16 
12 8 6 14 12 8 8 16 
13 6 5 11 13 7 5 12 
14 8 6 14 14 7 7 14 
15 6 7 13 15 7 7 14 
16 6 7 13 16 6 8 14 
17 5 5 10 17 7 6 13 
Note: D = maximum comprehension score possible. 
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Comprehension scores of the hearing control subjects i n Experiment 8? 
Story read i n SE Story read i n SL 
(A E or B E) (B s or A ) 
SI 0 8 
2 m 5 3 8 7 
4 H 6 
5 8 
6 ® 8 
7 8 8 
8 El 8 
9 8 7 
10 m HI 
11 ® 8 
12 6 
13 8 7 
14 7 5 
15 7 7 
16 El 8 
17 El 6 
18 IH 8 
19 8 8 
20 s i 4 
21 8 6 
22 8 7 
23 8 6 
24 8 8 
25 (21 8 
26 m 6 
27 7 7 
28 Hi 6 
29 7 6 
30 8 6 
31 7 
32 m 6 
33 El 8 
34 8 7 
Note: LJ = maximum comprehension score possible. 
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Appendix N 
Raw data from Experiment 9 : 
Group FF: (fingerspelling presentation) Group FF: ( f ingerspe'lling presentation 
and production) 
Length of Frenc'' " .'ore's (in 1stters) Length < >f French words (in l e t t e r s ) 
3 4 5 6 3 4 5 6 
1st 1&2 1st 1&2 1st 1&2 1st 1&2 1st 1&2 1st 1&2 1st 1&2 1st 1&2 
S I 7 7 5 6 3 5 0 0 S I 8 8 8 8 7 8 2 3 
2 8 8 •1 8 3 6 0 5 2 8 8 5 6 3 5 1 2 
3 5 6 1 2 0 0 0 0 3 8 8 8 8 5 7 4 7 
4 7 8 6 7 3 3 3 3 4 7 7 5 7 6 6 4 5 
5 8 8 5 7 4 6 1 4 5 8 8 6 7 4 5 2 3 
6 7 8 3 5 2 3 0 0 6 8 8 6 7 5 6 3 4 
7 7 8 5 7 A 6 2 4 7 8 8 6 7 6 7 2 5 
8 7 8 4 7 4 5 1 3 8 8 8 5 8 2 6 2 2 
9 5 7 2 5 2 4 0 3 9 8 8 6 7 5 7 4 6 
10 8 8 2 6 2 3 0 0 10 8 8 8 8 6 7 3 5 
11 8 8 8 8 6 8 4 7 11 8 8 8 8 8 8 4 8 
12 8 8 7 8 5 7 3 7 12 8 8 7 8 6 8 6 7 
13 7 8 7 8 6 8 2 7 13 7 8 7 7 4 7 3 7 
Group WF: (written presentation) Group WF: (written presentation and 
production of fingerspelling) 
Length of French words (in l e t t e r s ) Length of French words (in l e t t e r s ) 
3 4 5 6 3 4 5 6 
1st 1&2 1st 1&2 1st 1&2 1st 1&2 1st 1&2 1st 18,2 1st 1&2 1st" T&; 
S I 8 8 6 8 5 6 4 5 S I 8 8 8 8 i 8 8 7 8 
2 7 8 6 7 5 6 1 3 2 8 8 8 8| 6 8 4 7 
3 8 3 8 8 8 8 6 8 3 8 8 8 8 8 8 8 8 
4 8 8 7 7 3 5 2 4 4 8 8 8 8 7 8 8 8 
5 8 8 6 7 6 7 6 7 5 8 8 6 7 6 7 5 6 
6 7 8 5 7 5 5 0 1 6 8 8 8 8 8 8 6 8 
7 8 8 7 8 5 7 5 6 7 8 8 7 8 6 8 6 7 
8 8 8 6 7 5 6 1 5 8 8 8 6 7 5 5 4 6 
9 5 7 6 8 6 7 3 5 9 8 8 8 8 7 8 5 6 
10 7 8 5 7 4 5 1 3 10 7 8 7 8 4 6 3 5 
11 8 8 7 7 7 8 7 7 11 8 8 8 8. 6 7 6 6 
12 8 8 7 8 3 6 4 5 12 8 8 8 8 8 8 7 7 
13 8 8 8 8 6 8 7 7 13 8 8 8 8 8 8 8 8 
Note: Maximum score = 8. 
